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(From the Department of Obstetrics and Gynecology of the University of Chicago 
and the Chicago Lying-In Hospital and Dispensaries ) 


PART I 
HISTOPATHOLOGY OF VAGINITIS 


A STUDY of the histopathology of the inflammatory diseases of 
the vagina presupposes some familiarity with the normal appear- 
ance of vaginal smears, including the microscopic picture of the cells 
and bacteria, with the appearance of the vaginal walls, especially the 
epithelial and subepithelial layers, and with some of the microchemieal 
changes, especially those associated with the deposition of kerato- 
hyaline and glycogenie granules. 

It must be recognized that there are normal age and cyclic changes 
in the vaginal walls associated with puberty, the menstrual cycle, 
pregnancy, and the menopause whether artificial or physiologic. The 
physiologic changes following the menopause gradually affect both 
the epithelial and subepithelial layers. All of the alterations are sig- 


*Read at the Seventh Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, held at Omaha, Neb., October 10 to 12, 1935. 


Note: The Editor accepts no responsibility for the views and statements of au- 
thors as published in their ‘‘Original Communications. ’?’ 
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nified by changes in the secretions and exfoliated epithelium found in 
the vaginal spreads. Microchemical changes in the keratohyaline and 
elycogenic granules may also be seen. The normal structural varia- 
tions characteristic of age and cycles are reflections of physiologic 
changes and adaptations to meet varying requirements. 

The name of Papanicolaou is definitely associated with intensive 
studies of the histologic and cyelic changes in vaginal spreads and 
epithelium. These are so definite in some animals, especially rodents, 
that the microscopic picture can be used as a means of biologie tests. 
The essential variation is in the relative numbers of epithelial and 
leucoeytie elements. The former with unstainable nuclei predominate 
at the height of estrus while the latter are in great abundance during 
the diestrus. This variation is associated with changes in the vaginal 
wall characterized by epithelial proliferation and keratinization fol- 
lowed by sloughing associated with heavy leucoeytic infiltration, Eight 
or ten vears ago we attempted unsuceessfully to demonstrate corre- 
sponding changes in vaginal smears from women. Papanicolaou by 
careful daily study of smears believes he is able to find characteristic 
cellular changes during menstruation, pregnancy, and the puerperium. 

The normal vaginal secretion, since there are no vaginal glands, con- 
sists of a transudation of exfoliated epithelium, a few diapedetie cells, 
secretions from the cervix and a normal bacterial flora dominated dur- 
ing the period of sexual maturity by the vaginal bacillus. Studies of 
the age and cyele changes in the vaginal walls have been more sue- 
cessful. The structural variations associated with infaney, childhood, 
maturity, and postmaturity have been well known for years, but the 
causative factor has only recently been discovered in the physiologic 
changes associated with hormonal activities. Before and after the 
period of reproductive life, the flora is similar but differs from that 
during maturity in that there is a prevalence of coccoid types. 

The age changes are mainly those of growth and development. Dur- 
ing infaney and childhood the vaginal walls are immature and the 
epithelial layer is relatively thin with slight papillary development 
and comparatively little tendency to keratinization. During pubes- 
cence there is a transition to the mature vaginal wall which resembles 
skin except for the absence of the cornified layer and the accessory 
skin structures, These various layers can be recognized as an epidermis 
about 150 to 200 microns thick which consists of the stratum eorneum, 
the Iucidum, the granulosum and the malpighian or germinativum 
under which lies the basement membrane (Fig. 1). During menstrual 
and other evelic changes, a thin keratohyaline cell layer develops in 
the midepithelial zone. The derma, or subepithelial laver, consists of 
a papillary and a reticular layer. Underneath it all lies the hypo- 
dermis. A description of the connective, elastic and muscular tissues 
is not pertinent at this time. 
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Fig. 1.—(No. 118801.) Patient, aged thirty-seven. Biopsy taken three days after 
menstrual period. Normal vaginal epithelial and subepithelial layers. 215. 


Fig. 2.—(No. 109824.) Patient, aged twenty-three, gravida iv. Biopsy taken at five 
lunar months.” Normal epithelial and subepithelial layers. 215. 
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During pregnancy there are marked changes in all layers with hy- 
perplasia and hypertrophy and an increase of tissue fluids both intra- 
vascular and extravascular (Fig. 2). 

The transition through the menopause is gradual and results from 
atrophie changes. The folds smooth out, the epithelial layer becomes 
thinner, the papillary layer is less marked. The subepithelial tissues 
become more compact with the increase of connective tissue. There 
is a progressive obliteration of the vessels and an ultimate hyaline 
degeneration of their walls (Fig. 3). ; 

Hitschmann and Adler (1908) elarified the morphology of the endometrial men- 
strual eyele and Dierks (1927) laid some foundations for further study of cyclic 


changes in the vaginal mucosa. He recognizes three layers: basai, functional, and 


‘ 


Fig. 3.—(No. 81908.) Patient, aged sixty-one. Biopsy taken at operation for cystocele 
and rectocele. Normal postmenopausal epithelium and subepithelium. 215. 
cornifying. There is a thickening of the functional layer following menstruation, the 
deposition of keratohyaline, in the midportion of the zone of cornification, occurring 
and separating the functional from the basal layer. This is called the intraepithelial 
zone of cornification. During menstruation there is loss of the functional and intra- 
epithelial layers which denudes the basal layer. Davis and Hartman have studied 
biopsy specimens obtained from the vaginas of monkeys and described the eyelic 
changes which are characterized by the greavest thickness of the epithelial layer dur- 
ing the midinterval. Exfoliation begins following ovulation and leads to partial loss 
of the functional and Dierks’ layers. Cell proliferation follows alony with menstrua- 

tion. 

Early in pregnancy the epithelial layer appears the same as during 
ovulation. Cells are cast off from the functional layer in increasing 
numbers, especially after midpregnancy, so that at the end only a 
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basalis of irregular thickness remains. The epithelium is completely 
restored at the end of the first month of the puerperium. It is prob- 
able that analogous changes take place in the woman. 

Certain chemical changes undoubtedly occur in the tissues them- 
selves. These are difficult to evaluate but certain changes in kerato- 
hyaline and glyecogenic deposits can be made out by microchemical 
methods. The vaginal fluid has certain chemical reactions which are 
considered to be normal and are brought about and varied by the re- 
action of the transuded fluid on the admixture with the alkaline 
cervical secretion and with the menstrual fluid and by the action of 
bacteria upon these fluids. Abundant glycogen is probably present 
in the exfoliated cells and is broken down by the action of enzymes 
so that lactic acid is formed. The vaginal bacillus is normally asso- 


Fig. 4.—(No. 109050.) Patient, aged twenty-one, gravida i. Smear taken at five and 
one-half lunar months. Vaginal bacilli predominate. 2500. 

ciated with this reaction. The vaginal fluid seems to be acid from 
birth, though glycogen apparently disappears shortly after birth to 
reappear with puberty. Its presence at birth and its subsequent dis- 
appearance is doubtless due to the same hormonal influence which 
produces the postnatal genital involution. During childhood the pH 
of the vaginal fluid is about 6 to 7. During sexual maturity, it is about 
4 to 4.5 except that during the menstrual period, and during the 
puerperium,.it approaches the point of alkalinity. After the meno- 
pause, the glycogen diminishes or disappears, there is a change in the 
flora, and the acidity diminishes. 

The discussion of the histopathology of vaginitis will be limited in 
this presentation to that of trichomoniasis, of mycosis and of the senile 
or atrophic forms. 
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Our observations of the two former have been made during sexual 
maturity. It must, of course, be remembered that the microscopie ap- 
pearance is modified not only by the pathologie process but also by 
certain cyelic changes in the vaginal membrane which as yet are not 
thoroughly known. The inflammatory reactions are easily seen, and 


Fig. 5.—(No. 93881.) Patient, aged thirty-two. Smear taken sixth dey postmenstrual 
trom a case of trichomoniasis. Coccoid type of bacteria predominate. 2500. 


Fig. 6.—(No. 91090.) Patient, aged twenty-six, gravida ii. Nephritis in previous 
pregnancy. Smear taken at beginning of fourth lunar month. Normal vaginal smear, 
some artifacts present. 215, 
it is especially interesting not only to see the microscopic changes but 
also to note the tissue changes which occur following the treatment 
to be deseribed in this contribution. 

The normal vaginal flora, as seen in smears, may be divided into 
types. The first shows the dominant vaginal bacillus (Fig. 4), the 
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second exhibits coccoid forms with an admixture of the vaginal bacil- 
lus (Fig. 5), and the third shows mixed bacterial forms with the 
typical bacillus absent. A fourth form in which a single pathogenic 


organism is dominant may be recognized, 


Fig. 7.—(No. 93881.) Patient, aged thirty-two. Smear taken sixth day postmenstrual 
from case of trichomoniasis before treatment. 215. 


Fig. 8.—(No, 45361.) Patient, aged twenty-one, gravida ii. Biopsy taken at six 
and one-half lunar months from case of vaginal mycosis before treatment. Necrosis of 
superficial epithelium and leucocytie infiltration of subepithelium. «210. 

The cellular content varies in these different types. Squamous epi- 
thelial cells are almost exclusively present in the first (Fig. 6), and 
large numbers of leucocytes together with varying numbers of epi- 
thelial cells appear in the other types (Fig. 7). In more acute inflam- 
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mations the leucocytes may be seen almost exclusively. In mycotie 
vaginitis the characteristic forms of yeastlike organisms are seen in 
the smears with their conidia or buds and usually with mycelia. Epi- 
thelial cells and numerous leucocytes are found. Biopsies from the 
yaginal walls reveal marked leucocytic infiltration of the subepithelial, 
deep and superficial epithelial layers with, in some instances (Fig. 8), 
ultimate destruction and more or less sloughing of the superficial 
epithelium. The associated tissue changes are characteristic of in- 
flammations. The types of migratory cells and the character of tissue 
and vascular changes vary with the acuteness of the process. Aside 


Fig. 9.—(No. 110285.) Patient, aged thirty-seven. Artificial menopause five years 
previously. Biopsy taken from case of trichomoniasis before treatment. Marked leu- 
cocytic infiltration of epithelial and subepithelial layers. 125. 


from the presence of the yeastlike organisms we have found no picture 
which is pathognomonic of this infection. 

Hanging drop preparations from patients with trichomoniasis exhibit 
not only the trichomonads but also numerous pus cells and bacterial 
forms with relatively few epithelial elements. The tissue obtained by 
biopsy shows the usual type of inflammatory reaction with marked 
leucocytic infiltration in the papillary and epithelial layers (Fig. 9). 
The cells in the latter undergo more or less degeneration and the 
superficial layers are exfoliated to a greater or less depth. In some 
instances the reaction is so severe in local areas as to form an almost 
solid wall of leucocytes in the hypodermic, dermal, and epithelial 
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lavers. We have seen definite bacterial invasion of the superficial 
layers ; these organisms were small, either coccoid or bacillary types, 
and have not been identified. 

The reparative process will be discussed with senile vaginitis (Fig. 
10). 
Senile or atrophic vaginitis may occur in patients following an arti- 
ficial as well as the normal menopause. As in other forms of vaginitis 
the inflammatory reaction is not uniform throughout the entire vagi- 
nal wall. Probably in this type of vaginitis there is even greater 
variation and tendency to involvement of rather sharply defined areas 
than there is in other forms except in those which are characterized 
by a localized ulceration. 


Fig. 10.—(No. 80348.) Patient, aged twenty-five. Smear taken from nonpregnant 
woman after three cffice treatments for trichomoniasis. Absence of leucocytes, a few 
artifacts present. 

The microscopic picture is similar to that already described for 
other forms, with the exception that the epithelial and other layers 
have a somewhat different general appearance because of the histologic 
changes associated with the postmenopausal epoch. The leucocytic 
infiltration is of the same general type, and the inflammation produces 
similar alterations in and destruction of cellular elements (Fig. 11). 
At times bacterial invasion is marked in both the epithelial and sub- 
epithelial layers (Fig. 12). The reparative process appears to be simi- 
lar in the latter two forms of vaginitis. That which takes place in the 
mycotic vaginitis has not been studied, 

The restoration of the normal protective epithelial layer seems to be 
of paramount importance. M. E. Davis has reported the beneficial and 
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curative effect of hormonal therapy in cases of senile vaginitis while 
Lewis and others have had favorable results in the treatment of g@on- 
orrheal vaginitis in children by the administration of hormones. Both 


a, 


Fig. 11.—(No. 121888.) Patient, aged sixty-three. Biopsy taken from case of 
senile vaginitis before treatment. Destruction of epithelium and inffammatory reac- 
tion. 210. 


Fig. 12.—(No. 123415.) Patient, aged fifty-five. Biopsy taken from case of senile 
vaginitis before treatment. Bacterial invasion of subepithelial layer. 2500. 


types seem to depend for their beneficial effects upon stimulation of 
epithelial growth (Figs. 13 and 14). We have attempted to show that 
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Fig. 13.—(No. 110285.) Patient, aged thirty-seven. Artificial menopause five years 
previously. Biopsy taken from case of trichomoniasis six weeks after institution of 
treatment. Cne small area of leucocytie infiltration. 130. 


Fig. 14.—(No. 121888.) Patient, aged sixty-three, Biopsy taken from case of senile 
vaginitis six months after institution of treatment. Restoration of epithelial and sub- 
epithelial layers. 215. 
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Fig. 15.—(No. 110285.) Patient, aged thirty-seven. Artificial menopause five years 
previously. Biopsy taken from case of trichomoniasis before treatment. Paucity of 
glycogen distribution. 215. 


wee 


Fig. 16.—Same patient as in Fig. 15. Biopsy taken after institution of treatment. 
General distribution of glycogen, especially in the lower epithelial layers. 215. 
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the glycogenic content of the epithelium is an important faetor in its 
restoration (Fig. 15), and we believe that the hormonal therapy may 
stimulate the production and deposition of glycogen in those tissues. 

It is also our opinion that the artificial introduction of substances 
such as lactose into the vaginal canal may supply the vaginal flora 
with essential pabulum, thus protecting the glycogenic content of the 
epithelial cells and furthering their normal growth (Fig. 16). It is 
also possible that the cells may absorb some of this material directly 
from the vaginal lumen. The presence of this chemical in the vagina 
also favors the growth of the vaginal bacillus which persists in a 
medium with a pH as low as 3.5 

The reparative process consists essentially in the restoration of a 
more nearly normal vaginal flora and pH with a gradual change in 
epithelial growth which results in a normal epithelial layer. The in- 
flammatory reaction subsides and the leucocytes disappear. 

A special study has been made of the glyecogenie granules in these 
cells, and while some deposition is found in certain areas even during 
the period of active inflammation, these granules are much more abun- 
dant both in distribution and in intracellular deposition in normal 
health and during repair. It is of striking interest that the cells un- 
dergo considerable hypertrophy during this reparative process. 


It is also noteworthy that the epithelial reactions, the cellular growth 
and the deposition of glycogen seem to be almost the same in eases of 
senile vaginitis treated by hormonal therapy and in those which have 
been treated by the intravaginal administration of lactose, 95 per cent, 
and citric acid, 5 per cent. 

The therapeutie principle of creating conditions favoring normal 
tissue growth is, in our opinion, much more important biologically 
than any attempt to destroy pathogenic organisms by antiseptic or 
other agents. 

PART II 


BIOCHEMICAL APPROACH IN TREATMENT 


Cruickshank, Schréder, Curran and their respective coworkers have 
contributed and established considerable knowledge of the biology of 
the human vagina. The normal pH of the vaginal content ranges from 
6.0 to 7.0 in childhood, 5.5 to 6.5 after the menopause, and 4.0 to 4.5 
in the intermenstrual period. Menstrual and puerperal discharges 
alter the reaction temporarily. The acidity is caused primarily by 
lactie acid. A small amount of this acid may be liberated by the action 
of enzymes and by glycolysis of the carbohydrates, but the amounts 
found, especially during the childbearing period, are produced by the 
action of the vaginal bacilli upon the carbohydrate substance present 
in the vagina and vaginal walls. Hence, the degree of acidity is re- 
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lated directly to the bacterial flora and cellular content and certainly 
to the amount of nutritive (glycogen-like) material available. Oberst 
and Plass have made an excellent review of the literature on the 
acidity of the vagina. 

The influence of antiseptics, foreign bodies, and chemicals upon the 
normal local metabolic process is unknown. Perhaps the destruction 
of the pathogenic bacteria by such means may also hinder the growth 
of the normal organisms. Whether there is any alteration of the local 
carbohydrate metabolism by such pharmacologic procedures remains 
to be established. From the foregoing it appears that injury to the 
epithelium alters the metabolic process, which becomes more abnormal 
as the insult increases. It is assumed that various types of bacteria 
may produce a vaginitis under certain conditions, 

The pathogenicity of the vaginal trichomonads is still unsettled. 
However, the reports of Hibbert, Hesseltine, Allen, Jensen and Wood 
and others indicate that the bacteria associated with these flagellates 
are pathogenic, but the reports of Stein and Cope and others disagree. 

The observations of Cleveland on the intestinal tritrichomonads and 
of Hesseltine and others on vaginal tetratrichomonads indicate that 
a particular type of bacterial flora is necessary for the existence of the 
protozoa, and that in the latter group these bacteria are abnormal for 
the vagina. Moreover, vaginal trichomonads are not found in the 
presence of a normal bacterial and cellular flora. The acidity of the 
vagina is distinctly less in this disease, usually varying from pH 5.0 
to 6.5. 

It is interesting, also, to recall that the normal acidity of the inter- 
menstrual period is unfavorable for these flagellates. 

Cornell,* Karnaky, and others have found that the husbands may 
reinfect and reinfest their wives, which agrees with our observations. 

The specific etiologic agent of senile vaginitis is unknown, but inas- 
much as the clinical entity is associated with an abnormal flora, bac- 
teria are almost certainly the cause. The etiologic factors are not 
completely understood. 

Yeastlike fungi (monilia and eryptococeus) are established as path 
vlogic agents in vaginal mycoses, and their prevalence in pregnancy 
and diabetes is striking (Hesseltine, Borts, and Plass). These organ- 
isms ferment glucose, levulose, maltose, and mannose regularly and 
often galactose and sucrose, but they do not ferment lactose. In the 
presence of yeast cells a mycosis may be produced or made worse by 
the use of glucose (Hesseltine). It will be shown later that lactose 
does not alter the course of a vaginal mycosis, 

The above evidence indicates that if conditions favoring the growth 


of the vaginal bacilli and the production of a greater vaginal acidity 


*Personal communication. 


> 


ADAIR-HESSELTINE: VAGINITIS 15 


are created, trichomoniasis, senile vaginitis, and perhaps some other 
infections may be treated successfully. The approach to the treatment 
of vaginal mycosis by another route seems best since this group of 
organisms behave differently and tolerate acidity well below pH 4.0 
(Hesseltine and Noonan). 

In bacterial infections the epithelial cells and their glycogen-like 
content need stimulation and perhaps protection. The substituting of 
a carbohydrate, which the vaginal bacillus can utilize and yet which 
does not favor the growth of a mycotic organism, is worthy of trial. 
Such a procedure will tend to correct a deficiency in the carbohydrate 
content in the vaginal epithelium and at the same time make conditions 
less favorable for growth of some of the pathogenic organisms. 

Lactose was selected as it can be utilized directly by the vaginal 
bacillus, as shown by Lash and Kaplan and others, while glucose may 
be formed by the breaking down of the polysaccharides which might 
favor a mycosis. Although an attempt is made to increase the vaginal 
acidity by adding an acid, this may be unnecessary. Since liquids are 
not retained well in the vagina and since they tend to macerate the 
tissue, a dry preparation which might tend to dry the vaginal walls 
and to stimulate healing was desired. With the above prerequisites 
for a solid, relatively nontoxie acid, citric acid was chosen. This ma- 
terial is utilized by some bacteria. 

The amount of citric acid was limited to 5 per cent, since it was be- 
lieved that as solution gradually took place there would be sufficient 
acid to affect trichomonads and abnormal bacteria unfavorably and 
yet not damage the vaginal bacilli. It was hoped that ranges of plII 
from 4.0 to 4.5 would continue for several hours, 


TREATMENT 


A mixture of lactose (95 per cent) and citric acid (5 per cent) is 
used for office treatment. Tablets of 2 em. amounts for daily home 
treatment were made from a preparation containing one pound of 
starch paste to one gallon of this mixture. 

The patient has one to two heaping teaspoonfuls (3 to 6 gm.) of 
lactose (95 per cent) and eitrie acid (5 per cent) placed in the vagina 
after the diagnosis of trichomoniasis or senile vaginitis is established. 
The patient is instrueted to place two 2 em. pills of this material in 
the vagina each evening upon retiring. Usually the patient is in- 
structed to return in one week for reexamination and thereafter the 
intervals vary from two to three weeks, depending upon the response 
fo treatment. Infections of the cervix and other sites are treated by 
appropriate means simultaneously with the carbohydrate therapy, and 
in these instances more frequent visits to the clinie may be necessary. 
The patients are instructed to use no douches. Occasionally the ma- 
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terial tends to accumulate as the condition improves, and in these 
instances a plain water douche may infrequently be employed. During 
menstruation all treatment is discontinued. Sexual abstinence is urged 
particularly during the acute stage, but when it is indulged in, con- 
doms are recommended to avoid spreading the disease as well as to 
obviate reinfection. 

RESULTS 


To evaluate the action of glucose and of lactose applied in the 
vagina, 25 controls were used (see Table 1). Glucose and citrie acid 
were used four times in the absence of fungi in normal healthy pa- 
tients without symptoms or macroscopic tissue changes developing. 
Glueose and citric acid produced or made a vaginal mycosis worse in 
five patients with fungi. The lactose was used in four normal, healthy 
patients without fungi, and in twelve with fungi, and in both groups 
there were no subjective or objective changes. 

TABLE I. CONTROLS OF CARBOHYDRATE THERAPY IN VAGINAL TRICHOMONIASIS AND 
OTHER INFECTIONS 


IN ABSENCE OF 


IN PRESENCE OF 


FUNGI FUNGI 
Glucose with citric acid 4—Unchanged 5—Myecosis developed or 
made worse 
Lactose with citric acid 4—Unchanged 12—Unchanged 


During the period of study there have been 112 consecutive cases 
of vaginal trichomoniasis and 5 of senile vaginitis. Of the 112 (Table 
II) 35 were discarded as 28 did not return after the initial visit and 
7 were given mixed treatments through a misunderstanding. Ob- 
viously, the good or bad results could not be accredited to any one 
procedure. This leaves 77 trichomoniasis cases for study. Of this 
number 12 women were pregnant and 65 not pregnant. ‘‘Cured”’ 
indicates that the patient has passed through two menstrual periods 
without a recurrence of symptoms and that there is no evidence of the 
disease on clinical appearance or smear study. ‘‘Improved’’ means 
that the patient is under treatment and observation with distinet im- 
provement, or that the patient was benefited objectively and subjec- 
tively on her last visit but has discontinued elinic visits. 

TABLE II. RESULTS OF CARBOHYDRATE THERAPY IN 117 CONSECUTIVE ADULT CASES 


(112 TRICHOMONIASIS—5 SENILE VAGINITIS ) 


TRICHOMONJASIS SENILE VAGINITIS TOTAL 
Untreated 28 0 28) 35 
‘Treatment interrupted 7 0 
improved 39 3 42) 99 
Cured 38 2 405 ~“* 
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To date (Table III) 5 pregnant and 32 nonpregnant women have 
been ‘‘cured’’ of trichomoniasis while 7 and 33, respectively, have 
cured’’ 


been improved. In the senile vaginitis group 2 have been 
and 3 ‘‘improved.’”’ 


TABLE III. AMOUNT AND FREQUENCY OF TREATMEN? 


MONTHS OF | 


CARBOHYDRATE NUMBER OF | TREATMENT | 
WITH CITRIC ACID | TREATMENTS | AND OBSER- 
VATION 
= | o 
= 
Trichomoniasis | | 
Pregnant | 
improved | J 0 6 2-10 19 | 1-4 | 25 | 7) — 
Cured | 5- 7 | 62 | 2-5.5) 2.7 
Nonpregnant | | | | | 
I ved +o | & im 2-16 | 52 | 1-8 | 29 | 33 — 
mprove 
Cured 10 17 | 92 10 | 4A. | a2 7t 
Senile vaginitis | | | | 
improved 0 4- | 40 | Be | 2 
I 0 | 
Cured 2? 4-1] 8.3 |1.5-6 | 4.5 0 


*Occurred postpartum. 
{Three husbands positive foci of reinfection and reinfestation. 
Four husbands possible foci of reinfection and reinfestation. 


There was one recurrence which occurred postpartum in the ob- 
stetric group. Seven of the 32 cured cases had recurrences. In three 
instances husbands were found to have trichomonads in the prostatic 
secretion. In four it is possible that the husbands may have had an 
infection and infestation for in each there is a history of recurrence 
shortly after coitus. In the 3 known eases of prostatic trichomoniasis 
the recurrences came on a few days following copulation. Because 
of potential contagion these infected and infested males should re- 
ceive urologic treatment. 

It will be noted in Table III that the periods of treatment are rather 
long. This is due in some instances to poor cooperation on the part 
of the patient and in others to the fact that severe or extremely 
chronic cases had been under various other treatments for many 
months without cures before receiving this treatment. Some patients 
responded slowly while others responded very rapidly. The photo- 
micrographs illustrate the extreme degree of inflammation that occurs 
at times in the epithelial and subepithelial layers. Furthermore, prompt 
and immediate cures are uncommon. An attempt has been made to 
follow our patients over as long a period as is feasible in order to 
evaluate the results of this treatment properly, but this has been dif- 
ficult because many patients are satisfied if pain, tenderness, and local 
irritation are removed, 
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In the acute stage the lactose and citric acid preparation may cause 
some irritation or burning which disappears as the condition improves, 
Usually the patients have not objected to this reaction. In the 
warmer months, three patients had vulval irritation which seemed to 
be associated with the perspiration and the discharge in producing 
some maceration of the tissue. This cleared up very promptly after 
a few days’ rest from treatment and did not recur on reinstitution of 
the therapy. These pills usually cause a slight watery discharge which 
may appear shortly after insertion or on the following morning when 
the patient arises. This reaction has been associated with a good re- 
sponse to treatment. The tablets should be made up free of materials 
which are fermented by the monilia. The tablets as they are com- 
pounded are nonpoisonous and inexpensive. 

It is planned later to study the value of citric acid and investigate 
the action of some other carbohydrates. Those carbohydrates which 
are fermented by the monilia and the eryptococcus will almost cer- 
tainly be eliminated. Those disaccharides and polysaccharides which 
liberate glucose molecules as they are broken down by enzymes may 
be eliminated also. 

SUMMARY 


1. Vaginal trichomoniasis and senile vaginitis have been cured by 
using lactose (95 per cent) and citric acid (5 per cent) therapy. Foeal 
infections have been treated simultaneously by appropriate means. 
Although recurrences have developed there have, as yet, been no 
failures. 

2. Generally, vaginal trichomoniasis and senile vaginitis respond 
slowly to treatment. The maximum period of treatment and obser- 
vation was ten months in one instance, while the minimum was two 
months. 

3. The average number of clinie visits in the ‘‘cured’’ group was 
6.2, 9.2, and 8.3 for the pregnant trichomoniasis, nonpregnant tricho- 
moniasis, and senile vaginitis patients, respectively. The respective 
average time intervals for treatment and observation were 2.7, 4.4, 
and 4.5 months. Perhaps these averages are higher than are neces- 
sary, especially since several of these were severe and extremely 
chronic cases which had not responded to other procedures, 

4. Some recurrence of vaginal trichomoniasis and probably some 
exacerbations are due to reinfection and reinfestation from sexual 
partners. 

5. The principle of this therapy is to supply directly nutritive sub- 
stanees which are necessary for a normal vaginal flora. This nutritive 
material may be supplied indirectly as a result of hormonal stimula- 


tion after the menopause. 
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6. The histopathologic pictures obtained by biopsy from the vaginal 
wall in trichomoniasis, mycoses and senile vaginitis are not dis- 
tinguishable. 

7. Biopsies from the vagina have revealed that even though the 
clinical appearance and smears are normal, inflammation may con- 
tinue to exist in the epithelial and subepithelial layer for varying 
periods, 

8. The microscopic examination indicates an increased number of 
elycogenic granules in the epithelial cells of the treated cases, the 
deposition of which may be a factor in producing the beneficial effects 
of this treatment. 

9. As vet, no conclusions can be drawn as to the modus operandi 
of this treatment. It may be from the creation of conditions which 
favor the development of a normal vaginal flora or from factors whieh 
permit or stimulate normal epithelial growths, or it may be a combi- 
nation of both. 

10. A biochemical approach to the treatment of some of the lower 
genital tract infections has been reported. 

11. At the University of Chicago Clinie (Max Epstein Clinic) the 
most favorable results in trichomoniasis therapy have been achieved 
through the use of lactose (95 per cent) and citrie acid (5 per cent) 
therapy. and the elimination of foci of infection and infestation. 

We are indebted to Mr. Thomas Cooke of the University of Chicago Clinics 
Pharmacy and the Brunswick Tablet Company, Chicago, for their cooperation in com- 
pounding these tablets for us. 
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DISCUSSION 


DR. EDWARD ALLEN, CuicaGco, Inu.—These studies should he extended to 
include all those organs intimately associated with the infected vagina. I would 
include in this list, the urinary system, bartholinian glands, the cervix, uterus, and 
fallopian tubes, adding also the bladder, urethra, and prostate in the male. 

We have found a rather typical picture in twenty-eight of forty lower female 
urinary systems studied through the urethroscope or cystoscope. The pathologie 
changes in the mucous membrane of these organs suggest an actual invasion either 
by tissue continuity or ascending infection. 

We have isolated similar strains of streptococci from the prostate in the male 
and the bartholinian gland in the female as those found in the infected vaginal 
secretions. These streptococci seem to be of the arthrotropic variety as determined 
by electrical potential, and many of the aches and pains elsewhere in the body 
might be explained by their presence. 

The high incidence of increased blood loss in these patients suggests that ex- 
tension to the upper miillerian tract is entirely possible. I am beginning to be- 
lieve that many of the otherwise unexplainable pelvie infections and postoperative 
complications have their origin in this manner. 

The percentage of permanent cures reported by Dr. Hesseltine are about the 
same as those reported by other investigators. It has been my feeling that, since 
most of us can cure approximately 80 per cent of patients whom we treat, that 
if we could discover the methods of re-infection, prophylaxis and permanent cure 
would be relatively simple. I am convinced that transfer of the guilty organism 
trom the female to the male and back again will explain many of these recurrences. 
We have found the trichomonas vaginalis in prostatic secretion of many of our 
male patients and in many more of them a coccus prostatitis. 


DR. RALPH A. REIS, Cuicaco, Inu.—There is one problem I want to bring 
up, namely the rather great frequency with which we find trichomonas in patients 
who have or have had gonorrhea. We have had twelve or more patients in whom 
trichomonas infection developed while we were treating them for gonorrhea, and 
in seven or eight of them we were able to demonstrate the gonococcus at the same 
time that we found the trichomonas. The usual experience is that the gonococcus 
disappears when the trichomonas becomes rampant. 

I can understand the etiology of the trichomonad infestation, where there is some 
type of infection in the male, but I would like someone to offer sons; explanation 
of the sudden appearance of this type of vaginitis in virgins. 


DR. J. C. LITZENBERG, MINNEAPOLIS, MINN.—I have been impressed by the 
ease with which these patients can be improved by most methods of treatment, 
but they are as bad as ever after menstruation. Since I have continued treatment 
during menstruation my results have been better. Whether this particular treat- 
ment outlined by the essayists will lend itself to treatment during menstruation 


I do not know. 


DR. JAMES R. MANLEY, Duturn, Minn.—What did you say about using a 


pound of starch to a gallon of water? 


DR. JEAN PAUL PRATT, Derroit, Micu.—-Some years ago we tried taking 
a piece of the vaginal wall when a complete hysterectomy was done in the hope 
of finding some cyclic change. We were unable to draw any conclusions. 

Dr. Hartman has found that by combining resorcin and tannic acid he has raised 
the bacteriologic coefficient very high without increasing the toxicity. The com- 
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bination is very much less toxic than when the ingredients are used separately. He has 
combined this in several different media but the most satisfactory is in jelly. 
This has made it possible for the patient to have daily treatments without going 
to the office. The tube contains enough jelly for ten or twelve ticatments. So 
far a good many have been improved, and there have been no recurrences. 


DR. ADAIR (closing).—In answer to Dr. Pratt’s question, we have been unable 
to find any clear-cut cyclic changes. Dr. Hartman and Dr. Davis were able to find 
changes in the macaque monkey, but so far we have not been able to work this 
out with relation to the human being. Age changes I think we can demonstrate 
within rather wide limitations. We must remember that the changes that go on 
with age are transitional and occur rather gradually. 

We are not bringing this forward as a proved method of treatment, but are 
simply reporting our findings and suggesting it as a treatment which has not proved 
valueless. So far our results are encouraging. 

I would like to emphasize that our approach to the treatment of vaginal in- 
feetions has been limited mostly to the senile type of vaginitis and to trichomoniasis, 
and has been based upon the idea of making conditions which will favor the resto- 
ration of the normal bacterial flora for the vagina and which will stimulate the 
normal tissue growth or reaction. We should not regard this as an attempt to 
destroy the bacteria. What we are trying to do is to restore normal conditions 
that will reestablish the normal vaginal flora. In evaluating this treatment we 
concentrated on the glyeogen-like granulations which are present in the epithelium 
of the vagina and supposedly present in the subepithelial layer. We found that 
the deposition of glycogen and glycogenic granules in the postmenopausal tissue 
following this method of treatment was strikingly similar to that produced by 
hormonal therapy. You will notice in the slide that hypertrophy of the basal cells 
and the uniform deposition of glycogenic granules was very similar in the epithelium 
of the patients who had been subjected to lactic and citric acid treatment, and 
of those who had been subjected to hormonal therapy. Since both methods of 
treatment seem to improve cases of vaginitis there must be some relation between 
the two; in other words, hormonal therapy promotes restoration of normal tissue 
growth with deposition of granules, and through the artificial substitution of this 
material in the vaginal lumen we obtain similar results. The mechanism of these 
results we do not know as yet, but it is probably not the same. 


DR. HESSELTINE (closing).—I do not know whether I made it clear that 
we were not trying to advocate treatment for mycoses by this method because 
these microorganisms behave differently than the protozoa and many bacteria. 

Jn answer to Dr. Manley’s question, I meant a pound of starch paste to a gallon 
of the mixture of lactose and citric acid, so as to hold the substance in pill or 
tablet torm. 

Douches are not used except where there is an accumulation of material in the 
vagina, then only occasionally. 

As to the use of resorcin and tannic acid as mentioned by Dr. Pratt, I cannot 
make any comment as we have had no experience. Perhaps the jelly contains a 
carbohydrate which may be beneficial. 

Following Dr. Cooke’s comments, we have used stovarsol and have had some 
good results: However, we used controls without stovarsol and got equal improve- 
ment. Consequently we believe that the drying effect was beneficial and that the 
stovarsol had very little to do with the result. 
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THE HYDROGEN ION CONCENTRATION OF HUMAN 
VAGINAL DISCHARGE®* 


I’. W. Oberst, PH.D., AND E. D. Puass, M.D., lowa Crry, lowa 


(From the Department of Obstetrics and Gynecology, State University of Iowa) 


- IS generally accepted that the normal vaginal discharge is acid in 
reaction, but relatively little attention has been given to its hydro- 
gen ion concentration and to determining the alterations which may 
be developed in the individual by physiologic changes and by disease. 
This study is concerned chiefly with the development of a simple 
method for the electrometric determination of the pH of the undiluted 
discharge and its relation to the vaginal flora. Since the entire sub- 
ject has received practically no mention in American medical litera- 
ture, an attempt has also been made to review critically the more $ig- 


nificant work from European, especially German, sources. 


HISTORICAL REVIEW 


Although it had been demonstrated by Zweifel,1 in 1877, that the vaginal discharge 
is commonly acid in reaction, study of the problem was stimulated by Doderlein,? 
who noted that the acidity was reduced in certain pathologie conditions involving 
infection (more commonly in parous women with clinical abnormalities, such as 
cervical erosions, cervicitis, condylomas, and granular vaginitis), and related the 
degree of acidity to the presence of certain large, gram-positive bacilli, which are 
now recognized as the ‘‘vaginal bacilli of Déderlein.’’ He also determined that the 
acidity is due largely to lactic acid, a direct product of the activity of the vaginal 
bacilli, and attempted to estimate its concentration by titration. Shortly there- 
after Menge? demonstrated that the acidity of the normal discharge is sufficient 
to kill streptococci in from two and one-half to seventy hours, and therefrom de- 
veloped the conception that the acid reaction offers an element of protection, es- 
pecially during menstruation and parturition. Hinrichst later confirmed these find- 
ings by showing that the vaginal bacilli will kill off other organisms in a few days. 
The vaginal bacilli can grow at a pH as low as 3.6 to 3.9, whereas other vaginal 
organisms are killed at pH 4.5 within one or two days and their tolerance lies at 
about pH 5.0 to 5.5 

Stroganoff5 showed that the vagina contains bacteria throughout life and that 
the acidity varies with the flora, being high during sexual maturity and especially 
during pregnancy, when the vaginal bacilli are most numerous. Peri® developed 
the idea that there is a reduced acidity or even an alkalinity for two days before, 
during, and for two days after menstruation, and claimed that in the course of 
amenorrhea, due to chlorosis, anemia, or lactation, the discharge becomes alkaline 
during the two or three days each month which correspond to the missed menses. He 
also noted variations during pregnancy, the reaction becoming less acid during the 
second trimester, stronger again as term is approached, and alkaline during the 
early puerperium, 

Zweifel,7 in 1908, demonstrated that the acidity is due to racemic lactic acid and 
differentiated between its ‘*bound’’ and ‘‘free’’ forms, both of which are present 


*Presented in preliminary form before the American Chemical Society, Chicago, 
September, 1933. Released for publication, December, 1935. 
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in diminished concentration in pathologie secretions, He also showed that the vaginal 
bacilli can utilize glycogen but not glucose. 

In this country, Williams® confirmed many of these findings, and was in great 
part responsible for the development of this branch of bacteriology, and for spread- 
ing the doctrine that the character of the vaginal discharge during pregnancy in nor- 
mal women offers such effective protection during labor that antepartum douches 
are harmful rather than beneficial. 

Grifenberg,? in 1918, reopened the discussion, stressing his belief that it is pos- 
sible to demonstrate rhythmic variations in the vaginal acidity during the men- 
strual cycle, and that such changes are independent of actual menstrual bleeding, 
since they were observed in the course of normal pregnancy, as well as in a woman 
after hysterectomy. It was his contention that the acidity of the vagina diminishes 
from shortly after the cessation of the flow to the middle of the intermenstrual 
period, when there is an interval of reduced acidity related to the rupture of the 
follicle, and then rises to its highest point shortly before the next period. The 
lowered acidity during the midmenstrual interval ensures optimum conditions for the 
spermatozoa and produces the most fertile period during the cycle. Since these 
eyelic changes disappear after the menopause, they are related to ovarian function. 
Heinlein,!° using Grifenberg’s technic, was unable to detect regular cyclic changes 
in acidity but did note slight variations from day to day. 

Heurlin11 called attention to the relation between the bacterial flora and the 
acidity of the vagina, and offered a classification, which was later revised by 
Loeser12 and by Sehréder,1s whose simple grouping, which has been widely adopted 
in Europe, is as follows: 

Type I contains only gram-positive vaginal bacilli, 

Type IL contains, in addition to the vaginal bacilli, coeci-bacilli, diplococei, 
variable comma, anaerobic streptococci, and various other or- 
ganisms, and, 

Type IIL contains no gram-positive vaginal bacilli, with disappearance of the 
variable comma and predominance of cocci of all varieties. 


Schréder13 noted the following distribution in the 288 nonpregnant women studied: 


Type I 113 eases 39 per cent 
Type II 55 cases 19 per cent 
Type III 120 eases 42 per cent 


The reaction of the discharge in Type I was invariably acid, while in Type IL it 
was alkaline only in two patients, who had copious mucous cervical secretions. On the 
other hand, Type IIT discharges were amphoteric in 22 and alkaline in 11 cases. 

Schultheiss!4 attempted to correlate the type of vaginal flora in nonpregnant 
individuals with the hydrogen ion concentration determined on centrifuged vaginal 
washings by the Michaelis colorimetric method with the following results: 


TYPE OF NO. OF HYDROGEN ION CONCENTRATION 
DISCHARGE CASES AVERAGE RANGE 
I 717 4.7 3.92-6.85 
IT 83 4.25-7.62 
III 172 6.2 4.72-7.62 


Génsslet> had previously recorded similar observations in the nonpregnant and 
had shown that during gestation the various types of discharge are associated with 


similar hydrogen ion concentrations, as follows: 


TYPE OF NO. OF HYDROGEN ION CONCENTRATION 
DISCHARGE CASES AVERAGE RANGE 
I 20 4.5 5.95-4.85 
IT 6 5.1 -5.6 
54 6.03 5.3. -6.7 
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The proportion of Type I discharge is greater during pregnancy (compare 
previous tables), a fact which was noted also by Lehmann,16 who found the vaginal 
bacilli alone in only six among 600 gynecologic patients, but recorded Type I dis- 
charge in 82 per cent of women four to five months pregnant and in 51 per cent 
of those in the last month of gestation. On the other hand, Cruickshank and 
Sharman17 noted that the incidence of Type I discharge increases as term is ap- 
proached and that in individual patients a Type II or Type III discharge may be 
replaced spontaneously by Type I in the latter months of pregnancy. In contrast to 
Lehmann,!6 these investigators found 44 per cent Type I in the first, 57 per cent in 
the second, and 64 per cent in the third trimester of pregnancy, among 83 patients 
examined repeatedly during gestation. 

Since Doderlein2 offered his evidence that the vaginal acidity is due largely to the 
action of the vaginal bacilli in producing lactic acid, considerable attention has been 
directed at this phase of the problem. Zweifel7 believed that the bacteria act 
upon glycogen but not upon glucose, a view which is favored by Loeser,12 Lehmann,16é 
Cruickshank and Sharman,18 Geller,19 and Menge.2° On the other hand, Demme and 
Baltzer21 showed that the glucose content tends to be high when the pH is low, 
results which contradict Kessler and Uhr,22 who found that the sugar content of the 
vaginal secretion is lower and the glycogen content higher with Type I discharge. 
Demme?? reported that both the glycogen and the glucose are diminished when the 
acidity is reduced and a Type III discharge appears during menstruation. Kessler?4 
found the vaginal discharge alkaline during the first week after delivery, but noted 
that it becomes slightly acid during the second week, when the quantity of glucose 
increases even though glycogen cannot be demonstrated. Von Jaschke2® insists that 
the glycogen of the vaginal epithelium does not parallel the lactic acid content, and 
believes that the acidity may be due in part to acids other than lactic. 

Hubert26 was able to grow the vaginal bacilli in pure culture in glucose-contain- 
ing media, which uniformly developed an end pH of 4.0 to 4.1, irrespective of 
the quantity and concentration of the media, or of the extent of the original inocula- 
tion. In glucose-free, glycogen-containing media, a few strains of vaginal bacilli 
gave luxuriant growths. It has been suggested by Gragert,27 and others, that the 
vaginal mucosa may contain a diastatic ferment which changes glycogen to glucose, 
which is then acted upon by the vaginal bacilli. Schroder, Hinrichs, and Kessler?8 
likewise believe that the vaginal bacilli cannot utilize glycogen directly and incline 
to the idea of an intermediary ferment. Hubert,26 however, concluded that the 
production of acid in glucose-free, glycogen-containing media must result directly 
from bacterial action without the intervention of a ferment. Schultheiss29 sup- 
ported this contention when he showed that while the vaginal bacilli can produce 
lactic acid in glycogen media, a bacteria-free vaginal discharge thinned with normal 
salt solution cannot develop lactic acid in the same medium. 

Loeser12 and Lehmann!é express the belief that the glycogen content of the vaginal 
epithelium is related in some fashion to ovarian activity. Cruickshank and Sharman18 
determined the glycogen content of the vaginal mucosa at various age periods and 
decided that the deposition of glycogen in this structure is dependent upon the 
presence of estrogenic hormone in the circulation. The observed pH and the vaginal 
flora were influenced by the glycogen content of the vaginal mucosa, which in turn 
varied directly with the output of estrogenic substance through the urine. Vaginal 
bacilli and a low pH are associated during the first month of life, while the hormone 
which has been transmitted to the fetus from the mother by way of the placental 
circulation is still present and active, and during the period of sexual activity from 
puberty to the menopause, while opposite conditions prevail during childhood (from 
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the age of one month to puberty) and after the menopause. Dierks,3° after histologic 
examination of the vaginal mucosa excised from a series of normal women, concluded 
that this structure undergoes regular changes during the menstrual cycle. Davis and 
Hartman31 have described comparable cyclic variations in adult female rhesus 
monkeys and have presented a comprehensive summary of the controversy which 


followed Dierk’s publication. 

Engelhorn’2 concluded that the bactericidal effect of the vaginal discharge depends 
essentially upon its acid content, since it increases considerably in old cultures the 
acidity of which has been augmented by long standing in the incubator. This 
argument had been advanced previously by Zweifel,7 who for this reason recom- 
mended antepartum douches of lactic acid to increase the bactericidal action of the 
vaginal discharge. When the vagina becomes infected with organisms other than 
the vaginal bacilli (discharge of Type II or III), the acidity is commonly reduced. 
Loeser’3 believes that this change toward alkalinity may be due to inflammatory 
reactions in the vaginal epithelial cells interfering with the secretion or deposition 
of glycogen. It is, however, generally recognized that an increased amount of 
cervical secretion, which is distinctly alkaline, may disturb the vaginal acidity, and 
tend further to reduce the determinable acidity. Lehmann1¢ thinks it very im- 
probable that a lack of vaginal bacilli is the primary cause of the reduction of 
acidity in patients with pathologic discharges. It may be that these organisms die 
off because they do not obtain sufficient nourishment (glycogen or glucose) through 
the inflamed vaginal mucosa. Loeser33 has advanced the conception that the vegeta- 
tive nervous system controls the lactic acid production, while others feel that the 
general condition of the woman determines the amount of available glycogen and, 
therefore, the formation and the amount of lactic acid. 


DISCUSSION OF THE METHODS USED FOR THE DETERMINATION OF 
THE VAGINAL ACIDITY 


The earlier investigators used litmus paper to determine vaginal acidity. Menge? 
heated the paper after exposure to demonstrate that the acidity is due to a free non- 
volatile acid or to acid salts rather than to dissolved carbon dioxide. Giinssle15 
pointed out that red litmus paper turns blue at a pH of 6.6, which explains the 
statements of earlier authors that the vaginal discharge is not infrequently alkaline 
in reaction. 

Doderleins4 determined the acidity in terms of lactic acid equivalents by titration 
and found an average value of 0.945 per cent for the normal vaginal discharge. 
Zweifel? found a maximum lactic acid content about one-half that reported by 
Déderlein, with a range of from 0.3 to 0.5 per cent. 

Graifenberg,? Heinlein,1° and others, washed the vagina with measured quantities 
of neutral distilled water or normal saline solution and titrated the filtered or 
centrifuged washings against 0.01 or 0.02 N NaOH, using phenolphthalein as the 
indicator. Results were expressed in terms of the amount of standard alkali neces- 
sary to effect neutralization. It is obvious that the total acidity varies with the 
amount of the discharge, a fact which serves to explain certain differences between 
their findings and those obtained by more modern methods. Moreover, titration 
determines both the bound and the free acid. 

Kraul and Bodnar,35 in 1925, introduced a microtitration method based upon the 
use of undiluted discharge which is subject to certain of the same criticisms. They 
measured 0.5 to 1.0 c.c. of discharge, titrated it against 0.01 per cent NaOH, and 
calculated the percentage of acid. 

With the realization that the action of an acid solution depends more upon the 
proportion of hydrogen ions than upon the total amount of titratable acid, attention 


26 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


was turned to the hydrogen ion concentration of the discharge. In certain instanees 
(Schultheiss,'t Ginssle,t5 and Gragert27), the vagina was washed as in the earlier 
work and the pH determined colorimetrically, while others (Behrens and Naujoks?6) 
used an electrometrie method. Abrahams? pointed out the fallacies inherent in any 
method that requires dilution with unbuffered solutions. Behrens and Naujoks36 
had, however, reported that dilution up to 100 times with physiologic salt solution 
does not affect the pIL as determined electrometrically, since for practical purposes 
the vaginal discharge is a well-buffered solution, but record only one experiment to 
support this contention. 

The undiluted discharge has been employed by Kessler and Uhr22 and by Demme 
and Baltzer2! for the electrometric determination of the hydrogen ion concentration, 
while Cruickshank and Sharmant? apparently employed a microcolorimetrie method 


using standard indicators, 
CONCLUSIONS FROM THE LITERATURE 


Results obtained by the various workers have been divergent, but 
certain conelusions seem justified. More work under carefully con- 
trolled conditions using the best methods of attack is required before 
the picture can be completed. 


In newborn children there are certain changes in the vaginal acidity which are 
stressed particularly by Cruickshank and Sharman,!7 whose observations confirm those 
of Abraham,37 and Gragert.27 At birth the vagina is acid but sterile, the acidity 
apparently varying with the amount of contamination with amniotic fluid. Kienlinss 
has shown that this acidity is due to lactie acid, which he believes to come from 
glycogen through the action of an enzyme. Within two or three days, vaginal bacilli 
make their appearance and the acidity rapidly increases to pH 4.0 to 5.0 with a 
moderately profuse discharge. During the second week, the discharge is scanty but 
still markedly acid. At the end of the first month, the secretion is small in amount 
and tends to be considerably more alkaline, usually in the neighborhood of pH 7.0, 
although it may be as low as pH 5.0. During the remainder of childhood up to 
puberty, the discharge is commonly neutral or alkaline. After the first growth of 
vaginal bacilli, during the early days of life, these organisms disappear more or less 
completely and rapidly and a mixed flora develops. 

Cruickshank and Sharman!7 relate these changes to the action of the estrogenie 
hormone, which presumably controls the deposition of glycogen in the mucosa of the 
vagina and thus determines the vaginal flora. They found that in fetuses and new- 
born infants up to five days after birth there is abundant glycogen in the vaginal 
mucosa. After this period, the glycogen becomes less abundant until, from the 
age of one month to puberty, it is absent. Corresponding changes occur in the his- 
tologie picture of the mucosa, which is ‘‘many-layered and florid’’ at birth and for 
a few days thereafter, but which rapidly becomes atrophie and thinner until from 
the age of one month to puberty it is composed of only a few layers of epithelial 
cells. It is their conception that the fetus obtains so much estrogenic hormone 
through the placenta from the mother’s blood that the vaginal mucosa takes on 
an adult appearance during the latter months of intrauterine life, but that birth 
eliminates this source of supply, and the mucosa quickly atrophies, to be restimulated 
only when follicular development begins in the ovaries shortly preceding the first 
menstruation. These observations are in accord with those of Lewis,°9 who recently 
recorded his experiences with changes in the vaginal mucosa following the injection of 
theelin into children, and who has developed the plan of treating vaginal infections, 


especially gonorrheal vulvovaginitis, in children by encouraging the growth of an 
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adult-type mucosa, which is more resistant to infection. It is well recognized that 
children during the first month of life do not contract gonorrheal vaginitis, whereas | 
from then until puberty they are particularly susceptible to this form of infection. 

From the time of puberty to the menopause, it is generally agreed that the 
vaginal discharge is normally decidedly acid and that the sole or predominating 
organisms are the vaginal bacilli. The mucosa is of the adult type with many layers 
of epithelium which contains abundant glycogen. As shown by Soeken,4° this change 
from childhood to adult conditions is very abrupt, occurring within one to two 
weeks. The pH in sexually mature women is normally between 4.0 and 5.0, with the 
average at or below 4.5. Infection from without alters the situation, leading to a 
mixed flora (Types IIT and TIT) and to a diminished acidity, with the reaction, how- 
ever, rarely if ever reaching neutrality. Eradication of the infection leads to the 
return of a normally acid discharge. 

The balanee of opinion favors slight, more or less rhythmic, alterations in the 
vaginal acidity during the menstrual cye!>, the most generally found change being a 
slightly increased acidity in the premenstrual period (Guthmann and Koeh4t), which 
is related by Geller,19 and others, to an increased glycogen content of the vaginal 
mucosa induced by the augmented production of estrogenic hormone in the ovary. It 
seems that the reaction does not become alkaline even during the period of bleeding, 
provided precautions are taken to exclude the alkaline blood and cervical secretion 
from the sample. 

During pregnancy, in women with a normal flora, there is an in- 
creased amount of discharge due to the marked hyperemia, but prob- 
ably little, if any, change in the acidity. The amount of glycogen in 
the mucosa is increased, a condition which apparently encourages the 
growth of the vaginal bacilli, so that there is frequently a spontaneous 
change in the flora from Type II or III to Type I and an associated 
increase in the acidity to normal limits. Individuals who begin preg- 
naney with Type I discharge and high acidity tend to maintain these 
conditions until delivery, the acidity effectively preventing the estab- 
lishment of introduced organisms. 

Within a few days after delivery, the vaginal flora becomes mixed, 
the presence of the bloody lochia apparently encouraging this change 
by making the discharge more alkaline, and therefore is better suited 
to the growth of other organisms. Within three or four weeks, the 
vaginal bacilli are again well established and the reaction becomes 
normally acid, Kessler.** 

After the menopause, there is a decrease in acidity associated pre- 
sumably with the disappearance of the estrogenic hormone from the 
blood due to gradual atrophy of the ovaries, and apparently com- 
parable to the more abrupt changes induced by birth. The same alter- 
ations oecur, but more rapidly, in the surgical menopause produced by 
complete odphorectomy. In either instance, the vagina becomes more 
susceptible to infection and a mixed flora becomes the rule. The 
glycogen disappears from the epithelial cells, and, in general, condi- 
tions are similar to those obtaining in childhood. 
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EXPERIMENTAL DATA 


The New Microelectrode—A quinhydrone microelectrode (Fig. 1) 
was designed to permit the electrometric determination of the pH of a 
small amount of vaginal discharge collected directly from the vaginal 
wall without dilution or contamination. The upper end of the plati- 
num point of the plunger (shaded) was fused to the copper wire above 
the glass-platinum union, while the lower 1.0 em. portion lay free in a 
small (1.0 mm.) capillary glass tube. The amount of dry quinhydrone 
that would adhere to the exposed clean platinum wire was used to 
saturate the material under investigation, which was drawn directly 
into the eapillary tube by mouth suction through the side arm of the 
assembled apparatus. After an interval (five minutes) allowed for 
saturation of the fluid with quinhydrone, the copper lead was con- 
nected with a calomel cell and the difference in potential (in milli- 
volts) read from a standard potentiometer. The pH was obtained from 
a prepared graph by subtracting a correction factor of 0.01 pH for 
each degree of room temperature below 38° C. 


RUBBER TUBING GROUND SHOULDER 


| 7mm Ove copper 


Dia No 20 | 

r ep PLATINUM | 

Fig. 1. 


METHOD OF OBTAINING MATERIAL 


The vaginal mucosa was exposed with a dry sterile bivalve speculum, and the 
discharge was drawn directly into the electrode tip by suction. In each experiment 
two electrodes were filled, one from the lateral wall just inside the hymeneal ring 
(anterior or lower) and the other from the lateral fornix near the cervix (posterior 
or upper). Smears taken from the same locations were stained by Gram’s method. 
For determining the effect of dilution, 15 ¢.c. of neutral distilled water were intro- 
duced into the vagina and agitated before a sample was removed for analysis. 


RESULTS 


General Data.—Among the 177 determinations which are reported, 
the pH range was from 3.86 (normal nonpregnant) to 7.69 (nonpreg- 
nant menstruating, with pathologic discharge). Although our interest 
was not particularly in the vaginal flora, the stained smears were 
graded according to Schroder’s!® criteria. Close correlation was ob- 
served between the type and number of microorganisms and the acid- 
ity, which was high in the presence of large numbers of the vaginal 
bacilli and low in their absence. Occasionally, there was a relatively 
high acidity in the absence of the usual long Déderlein bacilli, but in 


Copper Platinum 
union 
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such cases short gram-positive rods or cocci-bacilli were present in 
abundance and were looked upon as unusual forms of the same organ- 
ism. The vaginal bacilli were usually absent when gonococci were 
present but returned as the disease responded to treatment. The 
vaginal acidity was reduced in both nonpregnant and pregnant women 
with gonorrhea. 

Fig. 2 shows the frequency distribution of the hydrogen ion concen- 
trations in the lower pH groups in nonpregnant and pregnant women 
with normal and pathologie vaginal floras, and demonstrates graphi- 
cally the diminished acidity in patients with discharges of Types II 
and III. 


Nonpregnant Women With Normal Discharge (Type I).—It was difficult to find 
nonpregnant women who had bacteriologically normal discharges and who would co- 
operate. Consequently, only seventeen observations are recorded on two individuals 
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(Table 1). During the intermenstrual period, the pH was consistently low, 3.86 to 
4.59, and the average values for the upper and lower vagina showed no variation. 
In each instance the cervix was normal and there was no clinical leucorrhea. During 
menstruation, the readings were almost invariably higher than during the interval 
even though every care was taken to exclude blood, and in two instances the discharge 
was actually alkaline (pH 7.07 and 7.15) on the third and second days of the flow. 

Nonpregnant Women With Pathologic Discharge (Types II and III).—Fifty-six 
observations are recorded (Table II) during the intermenstrual period with only a 
few readings lower than pH 4.59, the maximum observed in the normal group. More- 
over, in every individual the average pH was above this level. The average acidity 
of the upper vagina was less than that of the lower portion of the tract. These 
patients had cervicitis with profuse cervical discharge and clinical leucorrhea, and 
it is believed that this condition explains the reduced acidity in the upper vagina. 
During menstruation there was a further increase in the average pH with the upper 
vagina giving readings near the neutral point. In each individual, the specimen from 
the upper vagina was above pH 7.0 at some time during the flow. 
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Cyclic Variations During Menstruation.—Fig. 3 shows graphically the variations 
in vaginal pH during a lunar month in women with normal and abnormal floras, 
while Fig. 4 (upper portion) represents a smoothed curve from the same data. On 
the other hand, Fig. 4 (lower portion) is a smoothed curve from data on total acidity 
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obtained from the various titration values. These data indicate a definite eyelic 
variation in the vaginal acidity during each lunar month, with a significant increase 
in the pH during the flow. The fact that the neutral point (pH 7.0) is reached 
only during the first two or three days of menstruation, when the bleeding is com- 
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TABLE I. Data From NORMAL NONPREGNANT WOMEN 


AVERAGE pH c.c. OF .O1 N 


vA 
| Se = NaOH USED TO 
| we oF 2 | NEUTRALIZE 


A. Intermenstruc 


O. F. 6 | 7 1.14 4.12 | 40.02 |3.86-4.59| 2.67 | 2.0-3.5 
15 4 4.25 4.25 +0.00 | 4.00-4.51 | 


B. Menstrual 


+0.00 
+0.00 


| | AVERAGE pH | | | 
| 
| | | 
| | | 
| 2 | O¢ mA | 
| = ea | 4 | 
| Bae | Be | | 
a o4 | B44) | 
Dee. 10-15 | Dec. 10} 6.28 | 6.28 | +0.00 0.6 | 
Dee. 15} 5.97 | 5.97 | +0.00 i 
Jan. 7-11 | Jan. 7| 4.47 | 5.97 | -1.45 15 
0. F | Jan. 9} 7.07 | 7.07 | £0.00 0.9 | 
|Feb. 2-6 Feb. : 4.88 5.73 | —0.85 


x 


2 
Feb. 3 
Feb. 5] 5. 


| 
| 
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TABLE II-A. DATA FROM NONPREGNANT WOMEN WITH PATHOLOGIC DISCHARGE, 
INTERMENSTRUAL PERIOD 


IN 


| AVERAGE pH 


VATION 


= 
oy 
4 62 =~ rs ae 
W a2 =) | Am 
Sel > a<> ao > 


A. Intermenstrual 
| 40.02 | 4.85-5.83 | Gonorrhea and latent 
| | syphilis 


B.S. 4 4 1.75 4.60-4.95 | Gonorrhea 
B. E. 26 14 1.95 6.50 —1.55 | 4.28-7.57 | Gonorrhea with 
| arthritis 


: | 4.40-6.09 | Gonorrhea, treatment 
k. W. 5 5 5.79 5.8: —0.04 | 5.05-6.64 | Gonorrhea with 
| arthritis 
( 17 10 | 5.48 Sao +0.25 | 4.80-6.29 | Gonorrhea, treatment 
i 5 4 | 4.67 4.62 | 40.05 | 4.41-5.02 | Gonorrhea, treatment, 
one month later 
Z. M. 1 | 1 6.09 | | Gonorrhea 
N.C, 1 1 | 6.30 = - | = Neurosyphilis 
G. E. 1 1 | 5.14 = = = | Gonorrhea and 
| syphilis 


M.C. 1 4.77 | = | = Neurosyphilis 

W. 3 2 5.69 5.61 | 40.08 | 5.36-6.17 | Gonorrhea 

L. A.t 8 3 6.56 —~ | -~ | 6.49-6.60 | Gonorrhea, child, aged 
| 7 years 


*These determinations were distributed equally through the intermenstrual period. 


| 
| | Om | 
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TABLE II-B. DATA FRoM NONPREGNANT WOMEN WITH PATHOLOGIC DISCHARGE, 
MENSTRUATION Not INCLUDED IN THE AVERAGE 


| 
| AVERAGE pH 
| | | 
| 
B. Menstrual 
B. S. 4 L | - 7.32 | - | _ Gonorrhea 
B. E 4 3 | 6.41 | 7.37 | -0.96 | 5.10-7.43 | Gonorrhea with 
| | | arthritis 
H. M. 7 6 | 5.34 | 6.89 | -1.15 | 4.82-7.69 | Gonorrhea, treatment 
O.B { ] 7 | 6.07 | 6.55 | -0.48 | 5.22-7.52 Gonorrhea, treatment 
ons l 6 1 5.58 6.36 | —0.78 | 5.58-6.36 | Gonorrhea, treatment, 
| one month later 
(last day of men- 
struation ) 


monly more profuse, suggests that the actual flow of blood may be responsible. 
Since blood is alkaline (pH 7.4), it may neutralize the acid more or less completely 
while the actual discharge is removing the acid mechanically. The vaginal flora 
apparently reacts to this changed reaction by a marked reduction in the number and 
proportion of the vaginal bacilli even in women who have normally a Type I dis- 
charge. 

Pregnant Women With Normal Discharge (Type I).—A total of 44 determina- 
tions were made upon 8 normal pregnant women during the last eleven weeks of 
gestation. The pH range, 4.02 to 5.49, was slightly higher than in the normal 
nonpregnant group, and the average, pH 4.76, was also somewhat higher (Table IIT). 
Microscopically, it was noted that the number of epithelial cells was increased while 
there was no apparent change in the leucocytes. The average specimen from the 
upper vagina showed a pH slightly lower than that from the lower vagina in spite 
of the augmented cervical secretion which normally accompanies gestation and which 
might have been expected to make the upper vagina more alkaline. 


TABLE III. DATA FroM PREGNANT WOMEN WITH NORMAL DISCHARGE 


| | AVERAGE pH 
J. W. 55 «625 «4.05 4.96 | -0.01 | 4.60-5.49 | 29-38 weeks pregnant 
F.C. 1 | 4.45 34 weeks pregnant 
B. B. a ] | 5.06 4.59 0.47 | 4.59-5.06 | 40 weeks pregnant 
| | (delivered 5 hours 
later) 
J. R. 1 | 1 | 4.42 HO.OS 154-442 51 weeks pregnant 
A.S. 1 I 1.18 4.38 | —0.20 1.18-4.38 | 29 weeks pregnant 
Bol. ‘aa 5 4.39 4.26 10.15 | 4.13-4.70 | 32-35 weeks pregnant 
L. C. 30 | 8 | 4.49 4.19 | +0.30 | 4.02-4.94 | 29-33 weeks pregnant 
N. W. 9 | 2 | 477 | 4.74 | +0.03 | 4.56-4.93 | 33-35 weeks pregnant 
Average | 44 | 4.76 | 4.68 | 
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TABLE IV. DATA FROM PREGNANT WOMEN WITH PATHOLOGIC DISCHARGE 


2 AVERAGE pH | , 
& 
= 
n a4 | 4) Aad 
26 FS las REMARKS 
3. C. 1 1 5.74 6.00 | -0.25 | 5.75-6.00)/21 weeks pregnant. 
Gonorrhea, leucorrheal 
discharge, profuse 
F. H. 41 9 5.54 5.70 | -0.16 | 5.23-6.01}20-26 weeks pregnant. 
Clinical gonorrhea 
H. W. 9 3 4,82 4.48 | +0.32 | 4.24-5.04/26 weeks pregnant. Clin- 
| ical gonorrhea. Treat- 
ment 
T. M. I 1 453 | - | = - 23 weeks pregnant. Clin- 
| | | ieal gonorrhea 
E.R. | 57 27 5.21 | 5.10 | +0.11 | 4.58-6.09|27-36 weeks pregnant. 
| Gonorrhea and Was- 
| | | sermann negative. Pro- 
| fuse discharge, erosin, 
| chronic cervicitis 
Average | 41 | 5.25 5.02 | | | 


TABLE 


V. CHANGES IN PH OF THE VAGINAL DISCHARGE EFFECTED BY DILUTION 
WitH NEUTRAL WATER 


| UNDILUTED | |pH AFTER FURTHER DILU-| 
| pDiscHARGE |VAGINAL)" op 
__DISCHARGE | wasu-| TION OF THE VAGINAL 
TERIOR | TERIOR | 45 (,, | OF SUCCESSIVE 5 C.C. 
| VAGINA | VAGINA | | PORTIONS OF NEUTRAL 
| pH | pre WATER 
6.6 | 6.15 | 6.90 |7.00, 7.12, 7.10, 7.10  |Nonpregnant, gonorrhea 
| and syphilis 
E. K. - | 5.67 | 5.80 Nonpregnant, gonorrhea 
| and syphilis 
E. K. - | 6.00 6.63 |6.88, 7.12, 7.22 Nonpregnant, gonorrhea 
and syphilis 
B.S. = | 7.45 7.13 Nonpregnant, gonorrhea, 
| menstruation 
B.S. 5.08 6.18 Nonpregnant, gonorrhea 
W. 6.17 6.15 6.34 |6.47, 6.50, 6.57, 6.67 Nonpregnant, gonorrhea 
W. 5.50 5.36 5.47 15.57, 5.82, 6.05, 6.18 Nonpregnant, gonorrhea 
F.H. | 5.37 5.87 5.67 |5.87, 6.25 20 weeks pregnant, gonor- 
rhea 
F.H. | 5.80 | 6.04 5.90 |6.10, 6.25, 6.42, 6.55, 20 weeks pregnant, gonor- 
6.80 rhea 
F.H. | 5.46 | 5.65 5.12 |5.12 21 weeks pregnant, gonor- 
rhea 
F.H, | 95.53 5.88 | 5.73 15.75, 5.79, 6.00, 6.10, 22 weeks pregnant, gonor- 
6.23, rhea 
H.W.}| 4.60 1.37 4.28 |4.45, 4.72 26 weeks pregnant, gonor- 
rhea 
H. W. 1.78 | 4.78 | 4.52 14.60, 4.76 26 weeks pregnant, gonor- 
| rhea 
T. M. - 1.64 | 4.95 | 23 weeks pregnant, gonor- 
rhea 
B.P. | 4.42 4,52 | 4.38 |4.42, 4.55, 4.62, 4.98, 33 weeks pregnant, normal 
| | 5.60 
L.C. | 4.57 | 4.82 | 4.15 [4.35 | 29 weeks pregnant, normal 
L.C. | 4.75 | 4.20 | 4.10 |4.20, 4.52, 4.50, 4.68, 31 weeks pregnant, normal 
5.07, 5.40 
L.C. | 4.30 | 4.65 4.40 |4.95, 5.40, 5.73, 6.00, 6.11/32 weeks pregnant, normal 


i 
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Pregnant Women With Abnormal Discharge (Types II and I1I).—¥orty-one 
determinations upon five women twenty-six to thirty-six weeks pregnant and showing 
clinical evidence of gonorrhea showed a pH range of 4.24 to 6.09, and an average 
of pH 5.25 for the lower vagina and of pH 5.02 for the upper portion (Table 
V). The tendency toward a reduced acidity was exhibited by all the patients studied 
and may be viewed as a direct result of the infection, 

Fig. 5 shows graphically the individual readings in the group of pregnant women 
according to the bacteriologic character of the discharge. The preponderance of 
pH readings below 5.0 in those with a normal flora is very evident. There was no 
evidence of cyclic changes indicative of a continuance of the menstrual variations, 

The Effect of Dilution With Neutral Water.—The effect of dilution was de- 
termined on eighteen specimens by washing the vagina with 15 ¢.c. of neutral distilled 
water after material had been collected in the usual fashion directly into the electrode 
point. When the pH of this wash fluid had been determined, further dilutions with 
5 ee. portion were effected in fourteen instances. The original wash fluid usually, 
but not invariably, showed a pH somewhat lower than that of the undiluted dis- 


pH OF VAGINAL DISCHARGE DURING GEST- 
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Fig. 5. 
charge, whereas further dilution always reduced the acidity. Such equivocal findings 
are not easily explained, but they suggested that the acidity of the discharge may 
vary considerably from place to place on the mucosa and that the direct readings may 
vary accordingly. With this possibility in mind it would seem that for general 
purposes the pH of wash fluid may be more accurate than the reading obtained 
from small undiluted portions of the discharge. 


SUMMARY 

The available literature on vaginal acidity is reviewed. 

A quinhydrone microelectrode for the determination of the pH of 
undiluted vaginal discharge is described and its operation detailed. 

The pH of the vaginal discharge varies directly with the character 
of the vaginal flora, higher acidities being associated with a_pre- 
ponderance of the vaginal bacilli of Déderlein which are normally 
present in pure culture but may be entirely absent in certain infections 
(gonorrhea). 
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The vaginal discharge is normally quite acid (pH 4.0 to 4.5) during 
the intermenstrual period but approaches or exceeds neutrality during 
the early days of menstrual bleeding. 

During gestation the acidity is somewhat less than in the nonpreg- 
nant, irrespective of the bacterial character of the discharge. 

The pH of the upper (posterior) vagina is usually slightly lower 
than that of the lower (anterior) portion. 

Dilution of the vaginal discharge with neutral water tends to raise 
the pH although the acidity of vaginal washings may be higher than 


that of the undiluted discharge. 
CONCLUSIONS 


The reaction of the vagina is normally acid but the degree of acidity 
varies with the character of the flora as well as with the physiologic 


changes induced by menstruation and gestation. 
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A STUDY OF THREE HUNDRED AND EIGHT CASES OF 
PLACENTA PREVIA* 
FREDERICK C. IrvinNG, M.D., F.A.C.S., Boston, Mass. 


(From the Department of Obstetrics, Harvard University Medical School, and the 
Boston Lying-In Hospital) 


INCE placenta previa results from a simple anatomic anomaly in 

the implantation of the ovum and is usually unassociated with any 
other morbid condition, it should, in most instances, present no great 
obstacle to a successful outcome. Provided that the patient has not 
been infected by examination or vaginal packing under unsterile con- 
ditions, the risk of serious sepsis should not be great. Unlike the com- 
plicated variety of premature separation of the normally implanted 
placenta, the picture is seldom darkened by the coexistence of toxemia 
or nephritis, and shock from distention of the uterus by concealed hem- 
orrhage is not a factor. Aside, then, from previous hemorrhage, which 
may be remedied by transfusion, the problem when the patient is first 
seen resolves itself into the question of how best she may be delivered 
without losing more blood, and at the same time, how may a living 
child be obtained for her, if such a thing is possible. As concerns the 
infant, the outlook is not always bright, since one-fourth of the babies 
in our series weighed less than 4 pounds, and over one-third were born 
before the thirty-fifth week of gestation. Moreover, about one-seventh 
of our 315 infants were dead on admission to the hospital. If the mother 
is uninfected and her baby is normal and of reasonable size and ma- 
turity, the method of delivery, which will secure the best outlook for 
the child, should be selected, always provided that the mother is sub- 
jected to no extra risk thereby. If the child is dead, or if it is mal- 
formed or under 4 pounds in estimated weight, it is not an element in 
the problem. Moreover, the story does not end with the current preg- 
nancy. Although it is most unlikely that the patient will have an- 
other placenta previa in a later gestation, the type of delivery employed 
in the present crisis may have a marked bearing upon her obstetric 
future. Of our 80 patients delivered by cesarean section, 7 were sub- 
jected to the same operation in the next pregnancy because, on aceount 
of febrile puerperia, it was feared that rupture of the uterus might 
supervene if they were allowed to go through labor. It is evident, there- 
fore, that cesarean section should not be a routine method of delivery 
in placenta previa. In this complication of pregnancy, as in many 
others, there is no one treatment for every patient. 


*Read (by invitation) at a meeting of the Chicago Gynecological Society, Decem- 
ber 20, 1935. 
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From Jan, 1, 1916, to Jan. 1, 1935, among 28,391 deliveries on the 
In-Patient Service of the Boston Lying-In Hospital, there were 308 con- 
secutive eases of placenta previa, a frequency of 1 in every 92 con- 
finements. During approximately the same period, premature separa- 
tion of the normally implanted placenta occurred once in every 96 de- 
liveries; an almost equal incidence. Since it is the general impression 
that in private practice placenta previa occurs about once in every 500 
deliveries, it is apparent that our experience with this complication ex- 
ceeds five times the normal expectancy. Provided there is a bed avail- 
able, the hospital never refuses a patient referred by an outside phy- 
sician. While this situation makes it impossible for us to expurgate, 
or rather, improve our statistics by refusing the unfavorable cases, 
it supplies us with ample teaching material and provides a constant 
challenge to the staff. The actual delivery of these 308 patients was 
conducted by 85 visiting and resident obstetricians, the latter always 
under supervision. 

The nineteen years under study divide themselves naturally into 
three periods: the eight years from 1916 to 1923 inelusive when there 
were 105 cases, the six years from 1924 to 1929 inclusive when there 
were 103, and the five years from 1930 to 1934 inelusive when there were 
100 patients with placenta previa. These three periods are interesting 
historically, since they show the changing trends in an American elinie. 
The last period, from 1930 to the beginning of the present year, is of 
particular ‘significance, as it marks the improvement wrought through 
concerted action by the whole staff in carrying out a predetermined 
poliey. 

Before we discuss the methods of treatment employed and the ma- 
ternal and fetal mortality in each period, it may be of interest to in- 
dicate certain general considerations which were brought to light in 
the analysis of these 308 cases. 


GENERAL CONSIDERATIONS 


The Effect of Multiparity—There were 274 multiparas and 34 primiparas, a pre- 
ponderance of 8S to 1. Since the usual ratio of multiparas to primiparas in the elinic 
is about 6 to 4, there can be no question that multiparity has striking effect upon 
the incidence of placenta previa. In our comparable series of 284 cases of premature 
separation of the normally implanted placenta, we found only two and one-half times 
as Many multiparas as primiparas. 

Placenta previa does not tend to repeat itself in subsequent pregnancies, since 
none of our patients were again admitted for the same condition. For this reason 
the familiar theory of Strassmann, that many and frequent pregnancies produce a 
chronic endometritis and so encourage placenta previa, does not appear to rest on 
secure ground, since, were it true, we should have had several recurrences in a series 
of this size. As regards the association between low implantation of the placenta 
and multiparity, there seems to be some unknown biologie factor at work. With 
primiparas there is apparently a greater tendency toward fundal implantation. In 
inversion of the uterus where fundal attachment is common, the incidence is equally 
divided between primiparas and multiparas. 
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Condition of the Fetus.—Of the 315 infants born in the 308 deliveries, there being 
7 pairs of twins, the birth weights of 286 were recorded. Seventy-one or 24.9 per 
cent weighed less than 4 pounds. One hundred and sixteen of the 315 infants or 
37 per cent were born before the thirty-fifth week of gestation, and 48 or 15.2 per 
cent were dead when the patient entered the hospital. Prematurity, underdevelop- 
ment, and uterine death thus exert their malign effects upon the infants of women 
with placenta previa. There is always an intrinsic danger to the fetus, whatever may 
be the method of delivery. 

Twins occurred about twice as often as is the normal expectancy. The incidence 
was one pair in every 44 deliveries, and the usual frequency is one in every 87, 
Fetal abnormalities were somewhat more common than usual, there being one case 
each of hydrocephalus and anencephalus. In our clinie hydrocephalus occurs once 
in every 581 deliveries and anencephalus once in every 470 deliveries. There was one 
ease each of syphilis and erythroblastosis fetalis. 

Types of Placenta Previa.—Of the 308 cases, 77 or 25 per cent were complete, 97 
or 31.5 per cent were partial, and 134 or 43.5 per cent were marginal. There were 
22 deaths in the entire series of 308 cases. Eleven occurred in the 77 complete 
previas, a mortality in this type of 13 per cent; 8 in the 97 partial previas, or 8.2 
per cent; and 3 in the 154 marginal variety, or 2.2 per cent. These figures bear out 
the general impression regarding the relative danger of the three types, except that 
complete previa proved to be only about one and one-half times as fatal as the partial 
variety. 

Vaginal Examination.—Two hundred and eighty-seven, or 93.2 per cent of the 308 
patients were examined vaginally. It is difficult to see how a definite diagnosis can 
be made in any other way. In the 21 cases that were not so examined, the patients 
were bleeding freely on entrance, the fetal hearts were heard and the infants seemed 
of sufficient size to survive. Cesarean sections were performed forthwith, since the 
diagnosis in each case lay between placenta previa and partial premature separation 
ot the placenta, and abdominal delivery was equally good treatment in either event. 

All vaginal examinations of bleeding cases are made with the patient under 
anesthesia and with the operating room, instruments, assistants, and nurses, 
ready for a Braxton Hicks version, insertion of a bag, or cesarean section. We 
once lost a patient through neglect of these precautions and do not intend to have 
it happen again. Rectal examinations are forbidden, They give no definite informa- 
tion and may dislodge the placenta sufficiently to produce a dangerous hemorrhage 
when the operator is in no position to arrest it. 

Transfusion was employed 47 times; 10 times before, 7 times during, and 30 times 
after delivery. Nineteen patients were transfused once and 14 twice. No argument 
need be advanced concerning the beneficial effect of transfusion. Immediately on 
the arrival of a patient with placenta previa, one or more compatible donors should 
be obtained and held in readiness. It is our policy to have one donor on hand ahead 
of our immediate needs until it is evident that the patient will need no more blood. 

The Intrauterine Pack.—The intrauterine gauze pack was used in 30 patients. It 
is noteworthy that tamponade was considered necessary only once in our latest group 
ot 100 patients delivered in the past five years. 


CHRONOLOGIC GROUPS 


The first period covered the eight years from Jan. 1, 1916 to Jan. 1, 
1924. and included 105 cases. Chart 1 shows that the maternal mortality 
was 7.6 per cent and the net fetal mortality 47 per cent. By net fetal 
mortality is meant the stillbirth or neonatal death of any infant that is 
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alive in utero when the patient enters the hospital, that has a birth 
weight of 4 pounds or over and is not malformed. Such an infant we 
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Chart 1.—Placenta previa at the Boston Lying-In Hospital considered chronologi- 
cally. A, Net fetal mortality and gross maternal mortality. B, Various methods of 
delivery ; number of cases. 
believe has a reasonable chance of survival. Sinee almost half of the 
infants that might have lived succumbed, it would seem that during 
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these eight years the baby was little better than a by-product. The 
maternal mortality of 7.6 per cent was not discreditable at the time, 
Wagner reporting one of 9.3 per cent, Lieberman, 13.8 per cent, and 
Miller, 20 per cent. 

The reason for the high fetal mortality may be found in Chart 1 whieh 
shows the methods of delivery in use. Eighty-one of the 108 patients 
were delivered after insertion of the Voorhees’ bag or by manual dilata- 
tion and extraction. Eleven Braxton Hicks versions were performed, 
10 patients, all cases with marginal implantation, were subjected to 
simple rupture of the membranes or extraction at full dilatation, and 
there were only 3 cesarean sections. It would appear that the unsatis- 
factory results during this period were due to accouchement forcé, the 
use of the metreurynter or both. The maternal and fetal mortalities at- 
tendant upon these methods of delivery will be taken up in detail when 
the various methods of treatment are discussed. 

In the seeond period, from Jan. 1, 1924, to Jan. 1, 1930, six years, 
103 patients were delivered. By this time accouchement forcé had ae- 
quired an evil reputation and only four such deliveries occurred. The 
bag was used about as many times as in the previous group but Braxton 
Hicks version had doubled in frequency and cesarean section had in- 
creased sevenfold. The net fetal mortality had dropped 16 per cent, 
but the maternal mortality had risen 4 per cent to 11.6. The cause of 
the even more unsatisfactory death rate, therefore, lay possibly in the 
increased number of cesarean sections or Braxton Hicks versions or in 
the only slightly diminished number of Voorhees’ bag inductions. When 
we study the effeets in the entire series of the various methods of de- 
livery, we shall see that the improper use of the bag was not only during 
this period, but at other times, productive of consistently poor results. 

Beginning with the last period, from Jan. 1, 1930, to the beginning 
of this year, the staff has developed and carried out a definite policy as 
regards placenta previa. All clean eases are divided into two classes: 
(1) Those whose infants have a good expectation of survival. Sueh 
patients are delivered by cesarean section, almost always of the classical 
type. (2) Those whose infants are dead, or under 4 pounds in estimated 
weight or where gross malformations are shown by the x-ray. With 
these individuals the baby need receive no consideration. If the cervix 
is dilated sufficiently to admit two fingers, a Braxton Hicks version is 
performed. If the cervix is not two fingers dilated, the membranes are 
ruptured or the placenta perforated, and a Voorhees’ bag is inserted. 
Following the expulsion of the bag a Braxton Hicks version is per- 
formed or, if the patient is progressing normally and is not bleeding, she 
is allowed to deliver herself. In any event no attempt at extraction 
is made, and the patient is allowed to expel the fetus by her own un- 
aided efforts. (3) If the patient is infected, as shown by fever and a 
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foul discharge, or if the patient enters with cotton or other unsterile 
packing in the vagina, a cesarean seetion is performed followed by a 
hysterectomy with drainage whatever may be the condition of the fetus. 
Following the adoption of this policy the number of patients treated 
hy the Voorhees’ bag alone fell from 42 in the preceding group to 15, 
cesarean sections increased two and a half times, and the number of 
Braxton Hicks versions remained about the same. The net fetal mortal- 
ity dropped to 20.3 per cent. The maternal mortality fell to 2 per cent, 
both deaths occurring in the 56 cesarean sections. In the last fifteen 
years, therefore, the maternal mortality has been reduced to one-fifth 
of its highest point and the net fetal mortality over one-half. 


METHODS OF TREATMENT 


A general analysis of the various types of treatment used in the entire 
series of 808 eases shows that they may be classified as (1) expectant, 
consisting of simple rupture of the membranes, or normal or operative 
delivery at full dilatation, (2) cesarean section, (3) Braxton Hieks 
version, (4) the Voorhees’ bag, and (5) accouchement forcé. 


Expectant treatment.—Twenty-one cases fall into this group. Eighteen were 
marginal and 5 partial. None were of the complete variety. In 10 instances the 
membranes were ruptured artificially and 11 infants were born, there being one pair 
of twins. Seven were delivered normally, 3 by forceps and 1 by version. Eleven 
other patients had a normal first stage without any interference, and eleven infants 
were delivered at full dilatation, 3 normally, 6 by version, 1 by forceps, and 1 by 
breech extraction. All of the mothers survived. The gross fetal mortality was 8 
deaths in 22 infants or 36.4 per cent. The net fetal mortality, however, was 1 death 
among the 14 infants that might have survived, or 7.1 per cent. The percentage of 
patients having febrile puerperia, that is, a temperature of 100.4° on any two sue- 
cessive days after delivery, was 1 case in 21, or 4.8 per cent. Although the gross fetal 
mortality in expectant treatment has been given at 41 per cent by Watson and 42.3 
per cent by Burgess, the low net fetal death rate will encourage us to adopt in the 
future this extremely conservative policy in cases of marginal implantation, particu- 
larly when the patient is in labor or the cervix shows beginning dilatation. 

Cesarean Section.—Kighty patients were delivered by cesarean section. The classi- 
cal operation alone was performed 59 times. On 9 other occasions it was followed by 
tubal sterilization and 5 times by hysterectomy. In one instance the uterus was 
extraperitonized by suture to the abdominal wall before incision, and on another 
occasion a drain was placed to the uterine wound as a precautionary measure. Five 
lower segment operations were performed, 4 of the Kerr or transverse incision type, 
one being followed by a hysterectomy, and one of the Kroenig or vertical incision 
variety. Although our experience with lower segment operations in placenta previa 
has been small, our present preference is for the corporeal incision since it enables us 
to avoid the placental site. Four of the patients delivered by cesarean section died, 
giving a mortality of 5 per cent; one died of hemorrhage during the operation, 3 of 
hemorrhage afterward, and one of intestinal obstruction six days postpartum. The 
maternal morbidity was 40.3 per cent, by far the highest in the series. The gross 
fetal mortality was 23.5 per cent which is the lowest by any method of treatment. 
This figure reflects the policy of the clinic, which reserves abdominal delivery for 
those patients with a good expectation of a living infant. The net fetal mortality 
was 13.7 per cent, which, next to that obtained by expectant treatment, is again the 
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lowest in our series. Thirty-one of the patients delivered by cesarean section had 
complete placenta previa, 29 partial and 20 marginal. In selecting cesarean section 
the viability of the child influenced us more than the type of previa. 

Braxton Hicks Version.—Braxton Hicks version can be performed only when the 
cervix is at least two fingers dilated. The membranes are ruptured or the placenta 
perforated, the head displaced upward and a foot brought down by combined vaginal 
and abdominal manipulation. Once turned, the expulsion of the fetus is left entirely 
to nature. Combined version followed by the so-called slow extraction is nothing 
but accouchement forcé and is attended by the same risk of cervical laceration, shock 
and hemorrhage. As long ago as 1860 Hicks warned against this error. Almost all 
textbooks on obstetries advise Braxton Hicks version for the general practitioner, 
but make no mention of the technical difficulties that the operation sometimes pre 
sents. After a moderately extensive experience with this procedure, 1 still find it 
difficult on occasions, and I consider the suggestion that it be employed by untrained 
men to be exceedingly bad advice. Once the baby is turned, however, the half breech 
effectively tampons the placental site and all bleeding ceases. This is true in every 
case. 

Jt was necessary in § of our 56 cases to secure at least two fingers’ dilatation by 
the preliminary use of the bag before Braxton Hicks version could be accomplished. 
Sixteen patients had complete placenta previa, 23 partial and 17 marginal. Since 
the gross fetal mortality is extremely high, being 84.5 per cent in this group, this 
method of delivery is suited only for the infant whose chances of life are not good; 
in other words, the dead, premature, or deformed fetus. The net fetal mortality was 
also high, being 59 per cent, since we lost 13 of the 22 infants that had a reasonable 
expectation of life. This shows that cesarean section would have been a better opera- 
tion for the baby in these cases, and that we made an unwise selection of the method 
of delivery. Braxton Hicks version creates no prejudice as to the form of delivery 
in succeeding pregnancies. Four of the 56 patients were delivered once subsequently 
in the clinic, two twice, and one four times, all normally. 

There were 3 maternal deaths following Braxton Hicks version, a mortality of 
5.3 per cent, which is about the same as in cesarean section. Two of the women died 
from puerperal sepsis. Both were infected emergency cases and should have been 
subjected to the Porro operation. The third died on the twelfth day of encephalitis 
lethargica. It will be noted that there were no deaths from hemorrhage. The ma- 
ternal morbidity was 23.2 per cent, which is considerably lower than that of cesarean 
section. 

The Voorhees’ Bag.—In 111 patients delivery was accomplished through the use 
of the Voorhees’ bag. Eighteen had complete previas, 31 partial, and 62 marginal. 
Eight of these women died, giving a mortality of 7.3 per cent. Five fatalities were 
due to hemorrhage, 2 to sepsis, and 1 toxie patient died undelivered. Since the use 
of the metreurynter is generally considered conservative obstetrics, it is at first glance 
not evident why the death rate should be higher than in cesarean section or Braxton 
Hicks version. A study of our cases, however, points out the reason. Twenty-four 
patients, all with marginal previas, were delivered normally after the use of the bag, 
and none of them died. There were 3 fetal deaths or a gross mortality of 12.5 per 
cent. Aside from the toxemic patient who died undelivered, the remaining 85 were 
subjected to some pelvic operative procedure after expulsion or removal of the bag 
and 7 of them died, giving a mortality of 8.1 per cent for this sub-group. Fifty-nine 
were delivered by internal podalic version with 6 deaths, 15 by breech extraction with 
1 death and 12 by forceps without fatality. It is, therefore, evident that as regards 
the Voorhees’ bag the entire mortality depended upon operative delivery, undoubtedly 
undertaken before the cervix was completely out of the way, resulting in laceration, 


hemorrhage, and shock. 
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Of tlie bag cases the 105 surviving patients had a morbidity of 16.2 per cent. The 
gross fetal mortality in all patients delivered by this method was 54.0 per cent, and 
the net fetal mortality was 28 per cent. 

The bag may prove a menace unless it is used with extreme caution. With mar- 
ginal previa, in our experience at least, it will give no better results for the mother 
than simple rupture of the membranes and over twice as high a net fetal mortality. 
We now use it chiefly as a preliminary to Braxtén Hicks version in cases where there 
is not suiticient cervical dilatation. 

Accouchement forcé is reserved for final consideration since it recalls the darkest 
days of placenta previa, Thirty-eight patients were so delivered, seven of them died, 
resulting in a mortality of 18.4 per cent. Six patients died from hemorrhage and one 
from sepsis. The morbidity of the 51 surviving patients was 22.6 per cent. Among 
fhe patients delivered by accouchement forcé the gross fetal mortality was 64.1 per 


cent, and the net fetal mortality was 39.5 per cent. 


No comparable number of cases can be reported without evidences 
of some originality on the part of one or more operators. The Willett 
forceps were applied to the fetal scalp on 3 oceasions. They slipped off 
in every instance, and it was necessary to complete delivery by another 
method. One vaginal cesarean section was performed for reasons not 
apparent in the record. The mother survived. Equally obscure is the 
reasoning of several German authors who still advocate this operation. 
To us it would seem a deliberate invitation to disaster. 

There remain to be considered the general questions of maternal 
mortality, maternal morbidity, fetal mortality, and in conclusion, the 
lessons learned from the analysis of the entire series. 


MATERNAL MORTALITY 


in the 508 cases there were 22 deaths, an uncorrected mortality of 7 per cent. 
Fifteen succumbed to hemorrhage, 4 to sepsis, and 1 each to intestinal obstruction, 
toxemia, and encephalitis lethargica. In the light of our present knowledge the 
deaths from hemorrhage may be greatly reduced, and those from sepsis practically 
eliminated by cesarean section and hysterectomy in the neglected emergency case 
(Chart 2). 

The last 100 cases in our series show the beneficial effects of a systematic policy, 
since our mortality has fallen to 2.0 per cent. This has apparently resulted from an 
increase in cesarean section and a decrease in the employment of the Voorhees’ bag. 
The useful operation of Braxton Hicks version is employed in every fourth or fifth 
case. 

Our lowered mortality is in keeping with progress in other clinics. Bill reports 
a death rate of 1.92 per cent in 104 cases, Greenhill a rate of 2.6 per cent in 118 
cases, Rucker 3.5 per cent in 141 cases, and Dailey no deaths among 139. It is 
significant that in the series reported by these writers cesarean section was not the 
method selected in the majority of cases and that many were delivered through the 


pelvis by conservative measures. 


MATERNAL MORBIDITY 


Cesarean section shows the highest percentage of fever in the puerperium, and 
simple rupture of the membranes the least. That this frequent rise in temperature 
following abdominal delivery does not indicate peritonitis is shown by the fact that 


none of the 80 patients died from this cause (Chart 3). 
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Chart 2.—Percentage maternal mortality in various methods of delivery. 
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Chart 3.—Percentage maternal morbidity in various methods of delivery. 
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FETAL MORTALITY 


Since, as we have already seen, many of the infants are either dead on admission 
to the hospital or premature, the gross mortality can be influenced only by reduction 
of the net mortality. Other things being equal a baby that is alive, of an estimated 
weight of four pounds or more, and not malformed in cases of complete or partial 
previa should be delivered by cesarean section, since the net fetal death rate is only 
13.7 per cent. When the baby cannot be saved by any method of delivery, cesarean 
section is no better for the mother than Braxton Hicks version. Cesarean section is 
the baby’s operation, not necessarily the mother’s. This policy should apply to 
expert obstetricians only. The occasional or untrained accoucheur who encounters a 


ease of placenta previa in a small community will best serve his patient’s interest 
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Chart 4.—Percentage gross and net fetal mortality in various methods of delivery. 


if he calls in a trained obstetrician if there be one available. In the absence of such 
aid his second choice is to invite a surgeon to perform a cesarean section regardless 
ot the state of the baby. 

In the last 100 cases we have secured a net fetal mortality of 20.5 per cent, which 
approaches our net mortality of 13.7 per cent in cesarean section, although only 56 


patients were subjected to abdominal delivery (Chart 4). 
CONCLUSIONS 
1. A study of 308 consecutive cases of placenta previa at the Boston 
Lying-In Ilospital shows a decrease in maternal mortality from 11.6 


per cent to 2 per cent, and a deerease in net fetal mortality from 47 
to 20.3 per cent. 
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2. In clean cases, where the infant is alive, normal, and of an es. 
timated weight over 4 pounds, cesarean section offers about an 85 per 
cent chance of securing a living child, with a risk to the mother not 
exceeding 5 per cent. 

3. In clean eases, when the infant is dead, deformed or under 4 
pounds in estimated weight, Braxton Hicks version may be performed 
by the trained obstetrician at no greater risk to the mother than 
cesarean section. 

4. In clean eases of marginal placenta previa, simple rupture of the 
membranes deserves an extended trial. It is safe for the mother, and 
apparently less injurious to the child than has been supposed. 

5. In infected cases, cesarean section followed by hysterectomy is 
the operation of choice regardless of the condition of the child. 
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DISCUSSION 


DR. W. C. DANFORTH.-——-One point of very great importance which Dr. Irving 
emphasized and which we adopted some time ago is routine vaginal examination prior 
to the intervention. It should be done in one place only, however, that is in the place 
where delivery is to be completed. 

No one method for delivery should be employed to the exclusion of all others. I 
think sometimes there has been an overuse of cesarean section in cases of placenta 
previa. 

Accouchement forcé belongs in the realm of forgotten things, and next to vaginal 
section seems to be the least rational method of dealing with placenta previa and the 
one which is most likely to be followed by disastrous results. 

Rupture of the bag of waters may be used in a considerable percentage of cases, 
and many, with no other interference, will go on to a happy termination. 

Dr. Irving’s view that the bag should be regarded as an instrument for securing 
a certain amount of dilatation which may or may not be followed by some other 
operative interference deserves emphasis. In our work the bag is used for that pur- 
Extraction should never follow until dilatation is complete, whether ex- 


pose only. 
Too early extraction is a form of accouche- 


traction is preceded by version or not. 
ment forcé. 

DR. JOSEPH B. DELEE.—We abandoned accouchement forcé many years ago, 
before they did in the East. In 1899 when I visited Williams in Baltimore, he showed 
me three ruptured uteri, the result of accouchement forcé. 

You cannot deliver placenta previa cases from below too slowly. We lost one 
woman from ruptured uterus where during an attempted slow delivery one pain ex- 
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pressed the shoulders and head. The tear of the cervix extended up into the broad 
ligaments and into the uterus, the site of a scar from a previous ruptured uterus. 
She died while receiving a transfusion. 

It is not always easy to do a Braxton Hicks version, because you do not attack 
the operation with sufficient vigor. With the woman completely anesthetized, put one 
whole hand in the vagina, two fingers through the cervix. If the foot slips away, pass 
a large volsellum forceps alongside your fingers, grasp the ankle with it and pull a 
foot down. I have made a special long slender S-shaped forceps with ring ends to 
grasp the foot, to use in cases of Braxton Hicks version. 

The great danger in placenta previa is to the mother, and the baby should be con- 
sidered secondary. I am willing to state that the high maternal mortality in the 
United States is partly due to the too high valuation put upon the unborn child. Dr. 
Peller of Vienna, in a recent study of the mortality rates in Europe, also explains the 
high maternal mortality on the too high valuation put upon the child. 

The placenta previa case should be treated for the benefit of the mother. Even 
if a monstrosity is diagnosed, it should usually be delivered by cesarean section. The 


death rate in placenta previa complicated by monstrosities is still too high. 


DR. FRED L. ADAIR.—One part of Dr. Irving’s observations covers a period 
corresponding fo that of operation of the new Chicago Lying-In Hospital, May, 1931 
1935. We have had 111 cases of placenta previa: marginalis and 
and partialis 14 per cent, with no maternal mortality. 


to November, 
totalis 43.2 per cent each, 

Practically 75 per cent of the women were beyond the thirty-sixth week of gesta- 
fion. The type of placenta previa in relation to the time of gestation was:  totalis 
35.4 weeks partialis 36.7 weeks, and marginalis 55.7 weeks. The average weight of the 
fetus was 2,547 gm. in marginalis, 2,900 in partialis, and 2,630 in totalis. 

The average estimated antepartum blood loss was 359 ¢.e., intrapartum and _ post- 
partum 410 ¢.c., and the total loss 769 ¢.e. 

‘he methods of treatment employed and their percentages were as follows: rup- 
ture of the membranes, intentional or unintentional, 15.5; insertion of a bag, 23.4; 
Braxton Hicks version, 11.7; lower segment cesarean section, 46; and Porro cesarean 
section, 5.4. 

The treatment used in the various types of placenta previa was: rupture of the 
membranes, in marginalis only; insertion of a bag, in all types but less frequently 
in tofalis; Braxton Hicks version, in all types; lower segment cesearean section, most 
frequently in totalis; and Porro cesarean section, in both partialis and _totalis. 
Cesarean section was performed in 77 per cent of totalis, in 47 per cent of partialis 
and 27 per cent of marginalis. 

The average weight of the fetus in the cases treated by Braxton Hicks version was 
1,774 gm., by insertion of a bag 2,507 gm., by rupture of the membranes 2,563 gm., 
and by cesarean section 2,939 gm. 

The percentage of the fetal mortality in patients treated by cesarean section was 
12.5, by rupture of the membranes 33.3, insertion of a bag 50, and Braxton Hicks 
version 54. 

Transfusion in total amounts varying from 400 to 2,250 ¢.e. was used in 28.8 per 


cent of the patients. 


DR. IRVING F. STEIN.—We have a rather different attitude from Dr. Irving on 
one or two points, particularly in regard to methods of treatment. In our last five- 
year series, 1929 to 1933 inclusive, we had no cases of Braxton Hicks version, and we 
used low cervical cesarean section to the exclusion of the classical section. We use 
a 10 cm. bag as a preparation for delivery and not for delivery. If one waits for 
complete dilatation, the operation cannot be placed in the category of accouchement 
forcé, 
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At the Cook County Hospital in Chicago we had 55 cases of placenta previa in 
the last five-year period. ‘Twenty-three were treated by low cervical cesarean section, 
and in this group there were no deaths. The one death was in a patient with marginal 
placenta previa who was treated by medical induction. It was a cephalic presentation 
and forceps were used before there was full dilatation. The cervix was torn and the 
uferus packed, but the patient died of hemorrhage. This one maternal death gives 
us a maternal mortality in this series practically the same as Dr. Irving’s last five- 
year series, namely 1.9 per cent. We did no Porro cesarean sections. There were 
eleven fetal deaths, all prematures. We do not use the size of the fetus as the de- 
termining factor. In most of our cases it was a question of the type of previa, the 
condition of the mother and the amount of hemorrhage. 


DR. CHARLES 8S. BACON.-~—The question frequently arises when hemorrhage oe- 
eurs before term whether we should empty the uterus or should carry on the preg- 
nancy for a few weeks to bring the chilfd nearer to maturity. In any case where 
there is reason to diagnose placenta previa, the patient should be in a hospital, but 
even then there is a certain danger. 


DR. FREDERICK FALLS.—Associated pathology may be of considerable sig- 
nificance in placenta previa. Chronic cervicitis in multiparas with torn cervices may 
give rise to puerperal sepsis. The management of placenta previa has frequently 
to take into serious consideration such complications as toxemia or a heart lesion. 
We agree with Dr. Irving on the relative frequency of monstrosities. 

We have a good deal of respect for the information one can get by a careful rectal 
examination. If this shows a boggy mass over the internal os and the clinical history 
is that of simple placenta previa, we have no hesitancy about going ahead with 
cesarean section or other treatment. We do feel a little safer about doing cesarean 
sections if no vaginal examination has been done. If, however, a rectal examination 
is not satisfactory we do not hesitate to do a vaginal examination. 

We have not found it necessary to transfuse often. This is probably because our 
clinic does not accept a large number of cases from the outside. We frequently carry 
a premature fetus along even after a fairly brisk hemorrhage two or three weeks with 
the patient in the hospital under control and are always ready to interfere with the 
slightest recurrence of hemorrhage. 

Accouchement foreé is never done in our clinic. We use the Voorhees’ bag very 
seldom. We feel that all cases before cesarean section should be x-rayed if feasible, 
particularly to determine whether a monstrosity is present. If one is found, we agree 
with Dr. Irving that delivery should be from below, except in the case of central 
placenta previa with severe bleeding. 


DR. DAVID S. HILLIS.—It is striking that in Boston in 28,000 deliveries there 
were 1.92 per cent of placenta previa. In the Cook County Hospital, Chicago, in 
21,000 deliveries, there was one case of placenta previa in every 352 confinements. 
That is a discrepancy that is very difficult to explain particularly as the two hos- 
pitals are quite similar in their clientele. This difference applies also to premature 
separation which in Boston occurred once in 96 deliveries and in Chicago once in 
524 eonfinements. 

The maternal mortality in Boston in the last five years was 2 per cent, and in 
Cook County in the same period 4.9 per cent. We had 27 cases of bag induction with 
one death, 12 cases of Braxton Ticks version with one death from sepsis, 16 cases of 
cesarean section, low cervical in 11, classical in 4 and Porro in 1, with no deaths. 

When section is done in placenta previa it is our practice to make the skin incision 
low and by palpation through the lower uterine segment try to determine whether 
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the placenta lies under the anterior wall. If it does, we believe it increases the 
hazard to the baby and danger of hemorrhage to make the uterine incision through 
the placental site. 

According to our practice when a diagnosis of placenta previa is made, the patient 
should be brought into the hospital and treated at once. Some twenty years ago 
I had in a hospital a patient who I felt could be allowed to go on for some time 
without interference. She was a multipara. She started to hemorrhage, filled a bed- 
pan with blood and died before anyone could reach her. 


DR. JOSEPH L. BAER.—Sterile rupture of the membranes should stand in the 
front rank of treatment for placenta previa. It accounts for the safety of practi- 
cally every mother for whom it is properly selected, and conserves almost as many 
worth-while babies as section. It is very difficult furthermore to distinguish between 
a fetus sufficiently over four pounds to make it worth while saving and one just under 
tour pounds that is not worth the risk of a cesarean section. 

I cannot look with favor on a procedure adopted for the safety of the baby that 
includes an increased hazard to the mother. The mortality in this country from 
cesarean section varies from 2 to 10 per cent in the best clinics, and we know that 
cesarean section as it is done with a minimum of obstetric judgment by the general 
surgeon and in the small community is responsible for a tremendous death rate. I 
am sure you will agree with me in asking Dr. Irving to modify the advice in regard 
to cesarean section as given in his paper. 


DR. CHARLES E. GALLOWAY.—I have read that low implantation of the 
placenta predisposes to low marginal insertion of the cord. I myself have had three 
cases in which the placentas were marginal and the cords came off in the cervical 
canal. Rupture of the membranes led to prolapse of the cord in one case, and the 
bag in all three cases killed the baby. Is this a contraindication to the bag? 


DR. EDWARD L. CORNELL.—Some of the results of the study by the Maternal 
Welfare Committee of the city of Chicago indicate that one of the factors which 
predisposes to a higher maternal mortality is the lack of blood transfusion equipment 
and facilities in many of the Chicago hospitals. A questionnaire made several 
months ago indicated that only about 46 per cent of the Chicago hospitals are 
equipped to give immediate blood transfusion. 

Many accidents have occurred because the operator failed to recognize the time the 
bag passed through the cervix. There is a useful type of Voorhees’ bag with ridges 
running around it which helps to tell the obstetrician the amount of the bag that is 
out of the cervix. 

Dr. Irving did not stress the fact that more blood transfusions should be used in 
these patients and used early. To give 500 ¢.c. of blood to a patient who has lost 
1,200 to 1,500 ¢.e. is not enough replacement. We should give large transfusions, any- 
where from 1,000 to 1,500 ¢.c. rather than limit it to a single 500 c.c. transfusion. 


DR. HENRY BUXBAUM.—May I ask Dr. Irving how he treats the third stage 
of labor in placenta previa, if he does a manual removal of the placenta, and whether 
he packs the uterus routinely after the placenta is delivered? 


DR. ALFONS BACON.—The Frontier Nursing Service in Kentucky last spring 
reported the-completion of the first 2,000 deliveries with a total maternal mortality 
of two cases, both due to heart disease. If the usual incidence held in this group, 
there should have been 27 placenta previas with no deaths. In that region where 
transportation is primitive, surgical facilities almost completely lacking, and trans- 
fusions are impossible, the conservative type of treatment has been not only neces- 
sary buf attended with favorable results. 
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DR. IRVING (closing).—The problem of the woman who has a placenta previa 
but whose fant has not reached viability is of great interest. Our opinion is 
that there is no expectant treatment for placenta previa and that once the diag- 
nosis is made the proper treatment is the immediate termination of pregnancy, 

The possible etiologic relationship of infection to placenta previa is of great 
importance. It would be an excellent idea to obtain cultures from the cervices of 
all women with placenta previa, to determine if any correlation existed between 
cervical infection and low placental implantation. 

May I eall Dr. A. Bacon’s attention to the difference between the type of  pa- 
tients delivered by the Frontier Nursing Service and the clientele of a large urban 
clinic to which many complicated cases are referred by outside physicians, This 
should explain the difference in frequency of abnormalities. 

It is my impression that marginal insertion and prolapse of the cord is distinetly 
more common in placenta previa than in the case with normally situated placenta. 

In cases of placenta previa delivered through the pelvis it is not our policy to 
extract the placenta manually or routinely to pack the uterus. 30th of these 


procedures are employed only when they are indicated. 


FRACTURE OF THE FEMORAL NECK FOLLOWING 
IRRADIATION 


Rosert G. Dausy,* M.D., HAro_tp W. JAcox, M.D., PirrsBpurGH, PA., AND 
NorMAN Miniter, M.D., ANN ArBor, MICH. 


(From the Department of Obstetrics and Gynecology, and the Department of 
Roentgenology, University of Michigan) 


NTENSIVE study of female generative tract cancer as carried out in 

our gynecologic clinic has brought to light 14 instances of spontaneous 
fracture of the femoral neck. Ten cases were found among 471 patients 
with pelvic malignancy examined in the Gynecological Cancer Confer- 
ence from July, 1931 to 1934, an incidence of 2.1 per cent. Three addi- 
tional cases occurred in patients seen prior to July, 1931, and one has 
appeared since, making in all 14 cases here reported. Ten had carcinoma 
of the cervix, two carinoma of the fundus, one carcinoma of the ovary, 
and one had carcinoma of the vulva. 

Fracture was bilateral in 3 cases, occurring at intervals of 10, 13 and 
14 months, respectively. 

One or two fractures occurring in a large series of patients afflicted 
with cancer would excite little interest but an incidence of 2.1 per cent 
appears to be more than incidental. 

These patients had been under close scrutiny for several years. Since 
we lacked satisfactory evidence confirming our impression that we were 
dealing with spontaneous fractures of the femoral neck of a non neo- 
plastic origin in patients who had received roentgen therapy for pelvic 


* Deceased. 
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malignancy, we purposely avoided reporting them until now. Evidence 
now available, however, warrants our placing these data before the pro- 
fession. If these fractures are in some way related to roentgen therapy, 
and they appear to be, then it becomes desirable in this time of high 
dosage x-ray therapy to evaluate more carefully the results of sueh 
therapy. 

Certain general data concerning this group may be of interest. The 
average age of the group was fifty-seven years. The youngest was forty- 
two and the oldest seventy-eight vears. Thirteen patients are living. 
One is dead. The latter had an exploratory laparotomy elsewhere about 
one year after irradiation and died shortly thereafter. Unfortunately 
no necropsy was performed. In no instance was there history of injury 
or fall. In every ease pain antedated the diagnosis of fracture by 
months. This was generally located in the hip and radiated down the 
anterior thigh to the knee. Pain on weighthearing or motion was also 
noted. An average of seven months elapsed from the onset of hip symp- 
toms until fracture was demonstrated. Roentgenograms of the femurs 
antedated the diagnosis of fracture by months or years in all but one 
ease. The average time interval from onset of pelvic malignaney to 
fracture was about three years. (The shortest was nineteen months, and 
the longest seventy-three months. ) 

Eight of the 14 patients revealed probable metastatic involvement in 
the bony pelvis or in the femur uninvolved by fracture, but in no in- 
stance was neoplastic growth positively demonstrated roentgenographi- 
cally at the fracture site. Six patients had no evidence of metastasis at 
the time of fracture. All patients were reexamined from six weeks to 
ten months following fracture and all presented unaltered roentgeno- 
grams ‘of the fracture site. 

Nine patients with fracture had developed fibrous union, sufficient to 
allow return of partial function. None of the patients, however, showed 
any callus formation when observed at ten months or later. 

Ten of the group received extensive irradiation as shown in Table I, 
while four received only a small total dose. The latter were in the older 
age group. Most patients received short wave length roentgen therapy 
(200 k.v.p., 0.6 mm. Cu.) to four portals around the pelvis, using two 
anterior oblique fields about 10 x 15 em. in size and two similar posterior 
ports. No direct radiation was given over the femoral necks nor were 
lateral ports over the trochanters used. Each series consisted of about 
200 roentgens (measured in air) applied to each of the four areas every 
second to fourth day until a total dose of 1,500 to 2,000 r. was reached, 
usually within thirty to thirty-six days when a definite skin reaction was 
obtained. Two or three series were given at intervals of three to six 
months. Radium was employed in eleven cases, the dose averaging 5,000 
mg. hr. No definite routine of radium application was considered de- 
sirable. Instead, each case was individualized and that treatment out- 
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lined which appeared best suited to it. Generally, in cancer of the 
cervix radium was applied as follows: Tandem tubes in the uterine 
‘avity; surface bomb application against the surface of the cervix, 
screens 1.5 mm. platinum plus 1 mm. rubber; average total dose 5,000 
to 6,000 mg. hr., given in twenty-four to thirty hours. 

The primary diagnosis of uterine (ovarian or vulval) malignaney 
was verified by biopsy in all eases. 

The skin over the treated area was found to be in perfeet condition in 
six patients. Two showed considerable telangiectasia over the ports. 
In six patients there was bronzing. In no patient was there any evi- 


dence of serious skin damage or ulceration. 


TABLE I. SUMMARY OF CASES 


| | 
| ae | a= & E 
308483 | 47 | Ca. {19 14,400 r.| R | 22 mo.|Third | Yes; Normal |Death. 
Cervix | | | lumbar | | No au- 
| topsy. 
Aug., 
| | 1934. 
203180 | 56 Ca. | 22 mo.| 20,960 |17 mo.| None Yes | Living 
Cervix | ‘then | | | Reaction 
| R 
273164] 42 | Ca. mo.) 13,640 R mo./Through-| Yes| +++ |Living 
Cervix then out Reaction | 
L | pelvis 
295483 | 58 | Pap |21mo.| 15,600 r.j R |19 mo.|Pelvis No | + | Living 
oo then | Reaction | 
Ovary L | 
312448 | 45 | Ca. | 33 17,280 r.| |12 mo./Other Yes 4 | Living 
| Cervix femur Reaction 
209616 | 45 | Ca. |52mo.| 7,380 r.| L mo.|None Yes + Living 
Cervix| | | | Reaction 
150071) 53) Ca. | 62 mo.| 13,480 r.| L | 6 mo.|Left | Yes | Normal |Living 
| | Cervix | ischium 
300767 | 74] Ca. |31mo.| 3,200 R | 9mo.}None No | Normal |Living 
| | Vulva) 
299590 63 Ca. | 35 22,560 r.| L | 9 mo./Other Yes Living 
(Cervix) | | femur Reaction | 
326800} 68 | Ca. | 26 15,040 L | 9mo./ None Yes Living 
| \Cervix| Reaction | 
304864 | 50 | Ca. |33 mo.| 11,840 r.| R | 4mo.|Other Yes | Fair 
| | Cervix | femur | Reaction 
226520] 78] Ca. 173 mo. | 8,800 r.| R | 6 mo.| Many Yes} Normal | Critical 
| Fun- | | | 
| dus | | 
276992 | 62 | Ca. |24mo.} 7,200 R | 6mo.|None No | Normal |Living 
Fun | 
dus 
353388 | 62 | Ca, |32mo./ 11,200 r.| R | 2mo./None Yes | Normal | Living 
| 
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COMMENT 
American medical literature contains no reference to this subject, but 
several foreign articles have been found. 


Baensch1 reports the case of a forty-five-year-old woman with carcinoma of the 
cervix, proved histologically, who developed spontaneous bilateral fractures of the 


Fig. 1.—Case 6. Carcinoma of cervix uteri. Normal appearance of hips at time 
of radium application. 


Fig. 2.—Exactly four years later, showing fracture of neck of left femur. 


femoral necks three years after radium and roentgen therapy. He ruled out the 
usual causes of primary fracture and stated his belief that the bone damage was 
due to irradiation. Kropp? reports a similar ease with fraeture of the left femoral 
neck and comes to the same conclusions. Philipp+ describes 5 cases with roentgen 
findings similar to ours, and believes irradiation an important etiologic faetor. 
Again Baensch? reports the case of a sixty-two-year-old woman with an ovarian 


neoplasm suspiciously malignant who was given postoperative irradiation in the 
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form of two series of full erythema doses over large ventral, dorsal, and two lateral 
fields including the trochanters. Eleven months later she developed difficulty with 
the right leg. One and a half vears after the first postoperative series of irradia- 
tion the patient fell while walking on a level surface. A spontaneous fracture of 
the neck of the right femur was found. The skin showed telangiectasia and _pig- 
mentation over the regions treated, Skeletal x-rays revealed no evidence of tumor 
metastases. No tumor erosion was visible, but later a roentgen ulcer was noted 
over the sacrum, 

Almost three years after the fracture was first demonstrated the patient died 
from a cerebral accident. Autopsy showed sclerosis of the large vessels. Histologic 
examination of the area of fracture of the femoral neck showed there were no 
tumor metastases. There was pseudarthrosis, rarefaction of the bone substance in 
this area, replaced by plentiful connective tissue deficient in blood vessels. No 


tumor metastases were demonstrable—anywhere. 


So far as we have been able to ascertain this is the only necropsy 
study in this type of case. Baensch feels that the large amounts of 


Fig. 3.—Nine months later (following plaster cast treatment) evidence indicating 
union. Pelvis is otherwise normal. 


radiant energy applied in this region may later cause damage to blood 
vessels where nourishment is already poor and weightbearing great. He 
recommends two convergent ventral and 2 to 3 smaller dorsal fields 
combined with radium dosages of 5,000 me. hr. 


Additional corroborative evidence is to be found in one of our own cases, Mrs. 
B., Case 312448, originally admitted with a clinical diagnosis of caneer of the 
cervix. Treatment consisted of a total of 17,280 r. and radium treatment given 
elsewhere prior to admission to the University Hospital. About thirty-three months 
elapsed between probable onset of cervical malignancy and femoral fracture. In the 
winter of 1934 this patient was seen by our orthopedic surgeon, but operation for 
ununited fracture of the femoral neck was considered inadvisable when rarefaction 
of the head and neck of the contralateral femur was noted. 

In December, 1935, about one year later, Dr. C. E, Badgley, Professor of Ortho- 


pedic Surgery at the University of Michigan Hospital, again saw the patient and 


¥ 
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of the Whitman reconstruction operation. The 


performed Colonna’s modification 
ineluded the femoral head and neck 


specimen obtained at the time of operation 
plus surrounding soft tissues and ligamentum teres, Careful microscopic study of 
the ligamentum teres showed marked sclerosis of the blood vessels, some of which 


Small portions of the synovial surface showed a pro- 


were completely obliterated. 
foreign body reaction about fragments of absorbing 


ductive inflammation with a 


bone. No carcinoma was seen in sections studied. 


Fig. 4.—Case 4. Carcinoma of the ovary. Fracture of right hip with multiple rare- 
fied areas in pelvic bones. 


Fig. 5.—Bilateral fractures demonstrated seven months later. 


After decalcification the following changes were noted: Rarefying osteitis, osteo- 
porosis, absorption of bone; foreign body reaction about fragments of necrotic 
bone in line of fracture; localized new formation of cartilage and bone. 

Striking is the fact that these patients appeared to be in relatively 
good health and the femoral head did not completely disappear but 
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maintained its calcium content remarkably well. Studies made of the 
blood in one ease showed that calcium and phosphorus content were 
normal, 

The incidence of fracture of the femoral neck in this series is defi- 
nitely higher than in a comparable group of the general population. 
Among the general population traumatic fracture of the femoral neck 


Fig. 6.—Case 5. Carcinoma of cervix uteri. Fracture of neck of right femur with 
areas of rarefaction in head and neck of left femur which have not changed in one 
year, Microscopic examination of fracture site showed no malignancy. (See Figs. 
7-11.) 


Fig. 7.—Head of femur. Absorption of bone and widening of marrow spaces. 


is fairly common after the age of fifty and constitutes about one-third 
of all fractures at the age of seventy. Spontaneous fracture probably 
occurs only once or twice in four or five thousand persons of this aver- 
age age group which is about sixty-five. It is more common in women 
than in’ men and may result from relatively minor trauma such as 
stumbling or turning in bed. The osteoporosis which accompanies age 
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seems to be an important etiologic factor. The primary mortality from 
this injury in ordinary practice is about 16 per cent, The production ot 
eallus is unlikely, and the treatment is often operative. Occasionally 
fibrous union occurs sufficient to permit a partial return of function. 
Ordinarily the accident is not preceded by symptoms referable to the 


affected side. 


Fig. 8.—Margin of fracture. Bone absorption and callus formation without bone 
regeneration. 


Fig. 9.—Margin of fracture. Higher power of small area of Fig. 8. 


Reasons for the phenomena here described are highly speculative. 
Present-day roentgen treatment of pelvic malignancy employs a higher 
voltage than formerly. Likewise, the amount, intensity and duration of 
treatment has increased. Radium, as generally employed, probably has 
little effect on the femoral neck. Three of our patients received no 
radium treatment whatsoever. 
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It is possible that roentgen therapy may, In some way, produce suff- 
cient osteoporosis of the femoral neck to allow spontaneous fracture, 
Some of our cases appear to exhibit only partial reduction of the blood 
supply to the head of the femur, as indicated by a bending of the neck 
and retention of caleium in the femoral head. An obliterative endarteri- 


ty 


Fig. 10.—Bone absorption. Minute fragments of necrotic bone included in callus at 
fracture site. 


Fig. 11.—Fibrous callus at fracture. Older portions of callus are nearly avascular 
with dense fibrous tissue formation. 


tis in the blood supply to the neck might be a factor, although the ob- 
literation is probably not complete if it exists at all. 

Still another possibility is that present-day methods of treatment have 
prolonged the lives of many of these patients sufficiently to permit de- 
velopment of late skeletal metastases and consequent pathologie fracture. 
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If our findings are supported by similar cases treated by others, then 
there is need for a careful evaluation and perhaps for more caution in 
advaneing roentgen dosage. 

Additional report (Pathology No. 3690-AN) on bone changes by Dr. 
John C. Bugher, Assistant Professor of Pathology, University of Miehi- 
gan. The bone of the entire region shows marked osteoporosis, The 
trabeculae are narrowed and irregular with a marked inerease in the 
volume of fatty marrow. The density of calcification has been diminished 
so that the bony structure not only is less substantial quantitatively but 
also is interior relatively. In the neck, where this process is most 
marked, there is a zone of dense connective tissue increase marking the 
fracture site. Here there is extensive obliterative sclerosis of the nu- 
trient vessels and the callus itself is practically avascular. In the dense 
connective tissue are found many minute ‘ragments of necrotic absorb- 
ing bone. Throughout the fracture region there is an entire lack of 
osteogenesis ; instead, the picture is one of progressive bone absorption 
and fibrosis. 

Jan. 29, 1936, Case 304864 (Table I). Patient died following an injury. Com- 
plete autopsy was performed and no residual malignaney was found. The right hip 
joint was carefully examined and the femoral neck subjected to critical study, the 
pathologist reporting as follows: ‘* Marked bilateral osteoporosis. Bone absorption 
with formation of dense callus on right. There is no formation of bone or cartilage 
in this tissue, the older portions of which present appearances of a simple sear. 
Marrow completely fatty. On left, there is a younger fibroblastic proliferation 
with small islands of cartilage and slight new bone formation. Small vessels show 
progressive obliteration. The appearances are those of an earlier phase of the 


process as seen on the right.’’ 
CONCLUSIONS 


1. Fourteen cases of fracture of the femoral neck following pelvie 
irradiation for gynecologic malignaney are reported. 

2. The amount and technic of treatment have varied considerably in 
this group. 

3. Irradiation may be an important factor in producing this compliea- 
tion, 

4. The occurrence of this complication does not contraindieate the 
continued use of radiation therapy in pelvie malignaney, but may eall 
for a revision in the application of such therapy. 
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REGIONAL ANESTHESIA IN THE CONDUCT OF LABOR* 


ALBERT T. WALKER, M.A., M.D., F.A.C.S., HonoLuLu, 


(From the Outpatient Service, United States Naval Station, Honolulu, Hawaii) 


URING recent years much has been written and much work has 

been done on the question of relief of pain during labor. It is 
a subject which is of vital importance to both the obstetrician and 
patient, but any consideration of this subject must commence with 
the premise that whatever-course is followed, the safety of mother 
and child is of paramount importance. The relief of pain at the ex- 
pense of safe obstetrics is not warranted. 

The most serious objection to many of our present-day analgesics 
and anesthetic procedures is the increase in maternal and fetal mor- 
bidity and mortality which accompanies their use. The ideal analgesic 
procedure would be one that would relieve pain entirely without danger 
to the mother or child. This state of perfection we have not as yet 
reached, but great strides have been made in that direction so that 
at present many mothers are given the benefit of a relatively com- 
fortable labor with the assurance that they will come through it all 
right, and that the infant will not be adversely affected by the drugs 
whieh will be used. 

This paper is not intended as an exhaustive review of the literature 
as that has already been done most admirably by Greenhill.t Com- 
paratively few references are to be found which deal with the use of 
regional anesthesia in the conduct of labor; a most surprising fact in 
view of the popularity of regional anesthesia in surgery today and of 
its ease of administration and freedom from untoward effects when 
used for general surgical procedures. The Germans seem to be more 
familiar with its use in obstetries than we are; the bulk of the litera- 
ture on the subject is to be found in the German publications. Re- 
cently more references are being made to its use in the American 
literature, mainly for anesthesia in cesarean section. It would seem 
that as obstetricians in this country become more familiar with the 
procedure and the results attendant on its use in the conduct of labor, 
it will be more widely used and, as in our experience, sought after 
by the patients. The purpose of this paper is to report our technic 
and results with the use of infiltration anesthesia in labor in the hope 
that it may stimulate a more extended use of this valuable procedure. 

McCann? in participating in a symposium on the relief of pain in labor has 
brought out with the help of those men entering into the discussion, the advances 


*Read by invitation at the regular meeting of the Honolulu County Medical Society, 
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made in recent years in the relief of pain with the use of various preparations 
during the first stage, supplemented by nitrous oxide and oxygen during the second 
stage. They are of the opinion that the first stage can be conducted satisfactorily 
with morphia and scopolamine or magnesium sulphate or with one of the many 
barbiturates with or without morphia. These men all favored nitrous oxide for the 
pains in the second stage, particularly when the head is crowning and as it passes 
the vaginal introitus. One of the discussors (Bristol)? dwelt on the excessive cost 
of nitrous oxide, a factor in obstetric analgesia which cannot be lightly dismissed. 
If given over a period of hours, as is sometimes necessary in long labors, the cost of 
this inhalation anesthesia is prohibitive for many of the middle class patients. In 
addition to this purely economic factor, there are many smaller hospitals in which 
necessity for the constant administration of nitrous oxide with labor pains works 
a distinct hardship on the staff of anesthetists and in agreement with Risett? J 
believe that nitrous oxide should be given only by trained anesthetists if the best 


results are to be attained. 


As stated before, of first importance in determining the type of 
anesthesia to be used in a given case is the reduction of fetal and 
maternal morbidity and mortality. It is well recognized and, I think, 
generally accepted that there is a definite, though small, morbidity 
and mortality attached to the use of any general anesthetic. Green- 
hill® has pointed out the disadvantages of inhalation and spinal anes- 
thesia when used on normal individuals and emphasizes the particular 
necessity for considering these disadvantages on individuals with 
medical complications. 

Of the nine disadvantages mentioned by Greenhill,® some are of par- 
ticular interest to obstetricians. Patients with toxemias of pregnancy 
are particularly prone to morbidity, following the use of inhalation 
anesthetics. Dehydration is undesirable, not only because of its pos- 
sible role in production of ketosis and shock, but its effeet on lacta- 
tion. Gaseous distention is frequently a complication of normal labor 
as a result of the rapid lessening of the intraperitoneal pressure and 
anything that augments this uncomfortable complication is undesir- 
able. There is not only a lowered resistance of the peritoneum after 
inhalation anesthesia, but also of all ihe tissues of the body, possibly 
due to the altered tissue reaction, pH, which follows the use of any 
of the inhalation anesthesias. Postpartum bleeding, or intrapartum 
bleeding, particularly during the third stage, is encouraged in our 
experience by the use of any anesthetic agent which is inhaled and 
absorbed by the blood stream, so that the blood loss of the patient 
getting a general anesthetic is somewhat more than of the patient 
who gets no anesthetie. 

On the other hand, there are a few disadvantages to local infiltration 
or nerve block anesthesia: (1) It cannot be used in the presence of 


Infection, (2) the busy practitioner may not arrive in time to inject 
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the anesthetic, and last (3) there are a few patients who are so emo- 
tionally unstable that they become very unruly unless rendered un- 
conscious. The first of these disadvantages, of course, cannot be over- 
come, infected tissues should never be invaded by an agent which is 
likely to spread the infection. The second objection is mentioned only 
to be answered. The obstetrician should make every effort to arrive 
at the delivery in time to inject the anesthetic agent. The third disad- 
vantage may be partially met by proper preparation of the patient dur- 
ing the first stage of labor and by establishing the proper rapport 
between obstetrician and patient from the time of the first prenatal 
visit. If such rapport has been properly established, the last objection 
will be found tenable in only a small number of cases. It has in faet 
been our experience that patients have almost unanimously preferred 
local block to inhalation anesthesia, this being particularly true of 
multiparas who have had the opportunity of comparing the two forms 
of anesthesia. 

To enumerate briefly the advantages of local infiltration or block 
anesthesia: It is easy to administer, safe from a standpoint of maternal 
and fetal morbidity, gives almost complete freedom from pain during 
the late second stage and actual birth of the baby, relaxes the muscles 
of the pelvic floor to such an extent that multiple small lacerations 
are reduced to a minimum, allows episiotomy, forceps operations in- 
cluding such procedures as the Scanzoni maneuver, manual rotation 
of the posteriorly presenting head, and repair of the episiotomy wound, 
The immediate appearance and condition of the parturient woman, 
following delivery by this method in contrast to her appearance and 
condition following inhalation anesthesia, are so striking as to leave 
few doubts in the mind of the obstetrician as to the relative merits of 
the two procedures. The use of local infiltration or block anesthesia 
allows one to perform practically all the obstetrics operations without 
resorting to inhalation anesthesia with its disadvantages noted above. 

In 1930 Torland,? citing the work of Braun, and Gellhorn, who in 
1913 advocated the use of perineal anesthesia in obstetrics, stimu- 
lated us to test its efficacy. During the early months of our work cases 
were selected (for various reasons) which were thought to be well 
adapted to the method, main considerations being multiparity and 
the stoicism of the Nordic heredity. The results in these selected 
cases were so satisfactory that the procedure was extended to all 
classes of cases, and in only a few was it found necessary to resort 
to inhalation anesthesia. In many of these earlier cases ood anes- 
thesia was not at first obtained but as our technic improved we got 
fewer failures, and it has been some time since any patient has 
complained from lack of good anesthesia. This report deals with a 
group of one hundred consecutive cases selected at random in which 
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delivery was accomplished by regional block and infiltration anesthesia 
and in which no inhalation anesthesia has been used. No attempt has 


been made to select normal or easy labors. 


METHOD 


The technic of administration is a combination of that advocated by Torland4 
and King which is a combination of nerve block and infiltration. The instruments 
necessary consist of a Luer Lok syringe of 10 ec. capacity, two local anesthetic 
needles, of about 19 gauge, a medicine glass and novocaine or procaine 1 per cent 
solution, 40 ec. With the patient in the lithotomy position, the skin of the 
perineum and vulva is prepared by scrubbing with neutral soap and water and 
douched off with either a weak iodine solution or merthiolate solution. No other 
antiseptic solutions or applications are used, reliance is placed in thorough use 
of soap and water. Before the patient is draped the surgeon puts on a pair of 
sterile gloves which are used for the administration of the local anesthetic, and 
then he changes for a fresh pair for the delivery. At a point 2 em. above the 
posterior border of the vaginal outlet and 2 em. medial to the pubie ramus, the 
needle attached to a syringe containing 1 per cent procaine solution is inserted 
until it pierces the fascia at a depth of about 3 to 4 em. The piercing of Colles 
fascia transmits about the same sensation to the operator as does the piercing of 
the arachnoid in performing arachnoid block. In this situation 5 e.c. of anesthetic 
solution are injected. The same procedure is carried out on the opposite side. This 
injection serves to block the fibers of the pudie nerve which supply the skin over 
that area and also the labia and clitoris. There is also some blocking of the fibers 
of the genitocrural which supplies this same area and are to be found at the same 
level under Colles fascia. At a point midway between the ischial tuberosities and 
the anus the needle is again inserted at an angle so that the point of the needle 
impinges on the tuberosity. It is then withdrawn a short distance and_ reintro- 
dueed about 1 em. medial and about 2 em. deep to the tuberosity. At this point 
10 ee. of 1 per cent procaine are introduced, the last 3 or 4 ¢.c. being introduced 
after the needle has been withdrawn 1 or 2 em. <A like injection is carried out on 
the opposite side, this injection serving to block the larger branches of the 
inferior pudie nerve as it emerges from behind the gluteus muscle. These nerve 
branches are the superior perineal, inferior hemorrhoidal, and dorsal nerve to the 
clitoris, all of which branch from the inferior pudie in this region and lie in the 
plane just deep to the ischial tuberosity and between it and the anus. Inasmuch as 
our operative activity is concentrated in the perineum due to the fact that, unless 
contraindicated, we do routinely a medium episiotomy, about 10 ¢.c. of procaine are 
infiltrated into the perineum in the median line and well into the vaginal mucosa. 
In a short time, usually about five minutes, anesthesia is effective so that the 
patients usually state they feel numb and have lost the gruelling pain which aecom- 
panies the attempts at expulsion with the fetal head on or near the pelvic floor. In 
the great majority of cases, good anesthesia is evidenced by relaxation of the 
pelvic floor and loss of pain, although tactile sensation is not altogether abolished. 
With the onset of good anesthesia any necessary procedure for the delivery of the 
baby may be carried out. Episiotomy and repair, manual rotation of the persistent 
occipitoposterior head, Secanzoni maneuver, and all of the low and midforeeps de 


liveries have been satisfactorily performed under this anesthesia. 
DISCUSSION 
It will be seen from the tables that all the cases did not fall into the 
classification of normal labor. It is true that there are no very serious 
complications, such as placenta previa, marked disproportion, ete., in 
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this series. Such cases would be handled when there was an absolute 
indication by low cesarean section and are not included in this series. 
Only those patients not delivered from below are excluded from this 
series of 100 consecutive labors. By the use of the Thom technic 
of pelvic roentgenography together with careful clinical examinations, 
we usually segregate our cases for section prior to the onset of labor 
and, therefore, do not have in this series any patients who required 
a test labor. The incidence of cesarean section is 0.19 per cent of this 
group of 100 cases, inasmuch as we started with 102 cases and dropped 
the two sections, one of which was done for disproportion with vertex 
presenting and the other for disproportion with breech presenting. 

Of the foregoing cases, 14 can be classed as abnormal, as their labors 
did not conform to the normal, either due to abnormal presentation 
of the fetus or due to some maternal influence which either prolonged 
the labor or placed it in the class of a pathologie labor. This is an 
incidence of 14 per cent abnormal labors. It will be noted that low 
forceps were used often. This procedure is very frequent in primip- 
aras, as we feel we can definitely shorten their labors with no in- 
crease in fetal or maternal morbidity if forceps are properly used. 
Manual rotation of the head is the procedure of choice in occipito- 
posterior positions, the Scanzoni maneuver occurred only twice, once 
in a rather large baby with a persistent occipitoposterior position 
which could not be rotated manually, the other in a patient with nar- 
row transverse diameter in which the head would not rotate. In these 
cases application of the forceps, rotation of the head, and reapplica- 
tion of the forceps with delivery were accomplished without pain or 
trauma to the mother and with no apparent effect on the infant. 
This in spite of the fact that relaxation of the uterus has been deemed 
necessary in the past in order to effect rotation to the occipitoanterior 
position. Follow-up on these two patients shows an excellent result 
ten months postpartum with healthy infants gaining weight normally. 
It is felt that a Scanzoni maneuver is much less dangerous to a patient 
anesthetized locally than one under deep anesthesia, as it makes ecare- 
ful application and manipulation of the forceps mandatory. This 
holds true for all of the operations attempted during labor, partieu- 
larly to the applieation of forceps and constitutes one of the chief 
advantages to the use of local anesthesia. 

In none of the cases reviewed was inhalation anesthesia necessary. 
All patients were questioned immediately after delivery and at inter- 
vals thereafter to determine their reaction to the use of this type of 
anesthesia. Most of them stated that they did not have pain when 
the baby was born and only 3 or 4 knew that they had had forceps 
applied. With our present analgesic methods, many of the patients 
have no memory of the labor. Breech deliveries offered no special 
problems. We have not resorted to version and extraction in this 
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series. so that no facts are available in this class of case, but in view 
of the ease with which the Scanzoni maneuver and manual rotation 
are carried out, it is felt that version could probably be performed 


under this same anesthesia. 


TABLE IT. PARITY 
PARITY PER CENT 
Primiparas 46 
Multiparas 54 
TABLE Position 
POSITION 
Occipitoanterior 87 
Occipitoposterior 12 
Breech 1 
TABLE ILI. Type oF DELIVERY 
TYPE OF DELIVERY 
Episiotomy, repair 50 
Low foreeps 27 
Midforceps 2 
Extraction l 
Manual rotation 5 
Seanzoni 2 
Spontaneous rotation 4 
Spontaneous delivery 47 


In the last 100 consecutive labors, cesarean section excluded, all the 
patients were delivered relatively painlessly by using the following 
technic in the conduct of their labors. The first stage was conducted 
with the use of one of the barbiturates augmented by small doses of 
morphine and hyocine. For the average patient sodium-iso-amytal 
(pentobarbital) is used, the initial dose being 0.29 em. given as soon 
as the contractions become well established and the patients begin to 
complain of dilating pains. This drug is then repeated in one-half 
an hour with about 0.19 gm. more or less, depending on the size of the 
patient and length of labor. One-half to one hour later morphine sul- 
phate and hyoseine are given in doses of 0.016 to 0.008 of morphine 
sulphate and hyoscine 0.00045. We try to give the morphine sulphate 
at least two hours before the expected time of delivery. Contrary to ex- 
perience of Irvine® and others and if given in small doses, the morphine 
apparently does not become a serious respiratory depressant. It ma- 
terially aids in quieting the restlessness which accompanies approxi- 
mately 16 per cent of labors conducted under pentobarbital and 
scopolamine and overcomes the big objection to the use of this com- 
bination of analgesics for amnesia. When the cervix is completely 
dilated the bag of waters is ruptured artificially with an amniotome if 
it has not already done so spontaneously. Descent of the head is then 
usually rapid, except in those labors complicated by abnormal pres- 
entations or other factors, in which case complications must be 
handled as they arise. In any event, at about this stage, the patient 
is prepared by scrubbing the perineum and vulva with neutral soap 
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followed by douching the external parts with weak iodine solution or 
merthiolate, and the local anesthetic is injected according to the 
method described. Delivery then takes place or the necessary opera- 
tive procedure is carried out to place the fetus in the normal position, 
so that delivery may be accomplished. It has been found that most 
situations encountered during delivery from below can be met and 
labor terminated under a combination of local block and infiltration 
anesthesia with pentobarbital, morphine, and scopolamine during the 
first stage of labor. Fetal and maternal morbidity and mortality are 
reduced to a minimum (Tables IV, V, VI). It is felt that this type 
of anesthesia is far superior to inhalation anesthesia in the conduct 
of labor, be it normal or complicated, primarily because in addition to 
producing good analgesic and anesthetic results it demands respect 
for tissues and requires the careful handling of both tissues and in 


struments. 
TABLE ITV. MATERNAL MORBIDITY 


CAUSE PER CENT 
Phlebitis, obese woman (weight 247 pounds) 1 
Premature separation piacente I 
Deaths 0 
Infections 0 


TABLE V. FETAL MORBIDITY 


DIAGNOSIS PER CENT REMARKS 
Congenital hypertrophic Ramstedt operation at 
Pyloric stenosis ] 14 days. Recovered. 
Cleft palate l Operated. Reeovered, 


TABLE VI, MORTALITY 


DIAGNOSIS PER CENT 
Prematurity, 5 months ] Stillborn. 
Spina bifida, complete I Stillborn. 
Congenital polycystic kidneys l Died 7 days postpartum, 


3 days after right 
nephrectomy, left kid 
ney also polyeystie. 


PER CENT 
Operative deliveries, total 53 
Spontaneous deliveries, total 47 
Required operative delivery 
Elective operative delivery 
(episiotomy, low forceps) 36 


CONCLUSIONS 


1. Local block and infiltration anesthesia have a wide application in 
obstetrics in the conduct of labor. 

2. Most labors can be conducted and successfully terminated ‘with 
a minimum of pain, low morbidity and mortality by the use of the 
type of anesthesia and analgesia described. Many patients so handled 


do not remember the labor or delivery. 


TABLE VII 
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3. Abnormal presentations and labors can be successfully condueted 
with this type of anesthesia. 

4, Episiotomy and repair can be accomplished with the same anes- 
thesia as that used for the delivery. 

5. Although no definite statistics are available at present, it is our 
impression that blood loss during and after the third stage is much 
reduced with regional anesthesia. 

6. In addition to producing a relatively painless labor and delivery 
regional anesthesia demands careful handling of instruments and re- 
spect for tissues which ultimately reduce morbidity and mortality in 
both mother and infant and, therefore, constitutes one of the major 


advantages to the use of this method. 
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ANTEPARTUM FETAL DEATH* 


D. A. Horner, M.D., Cuicaco, Tun. 


(From the Obstetrical and Gynecological Department of Northwestern University 
Medical School) 


HE subject of antepartum fetal death carries us through so many 

ramifications that no one part can be treated more than superficially 
in the time permitted for this paper. My text is the result of a review 
of some of my own work combined with that of cases from the Obstetrical 
and Gynecological Services at Cook County Hospital. I am indebted 
to them and to the Record Library of that institution for courtesies in 
supplying the many histories for this review. 

When an obstetrician attempts to induce labor near term, beeause of a 
dead fetus which is erroneously supposed to be in the uterus, or a 
gynecologist removes a uterus for a presumed soft fibroid, which turns 
cut to be a missed abortion, he has misinterpreted or neglected evidence 
Which, though hidden, was present and available. The pitfall he has 
fallen into is usually so concealed that others with far greater experience 
and ability have difficulty in avoiding similar fates. The location of the 
pregnancy, whether within the uterus or outside of it, is also a part of this 
available evidence and, important as it always is, it is secondary to the 
problem considered here. Clinically the diagnosis of simple pregnaney is 
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not always simple. The determination of life or death of the ovum js 
important and is reflected in the type of treatment pursued. I shall 
take up only some of the practieal features involved. 

For purposes of study, I have divided antepartum fetal deaths, which 
may occur from the moment of conception to term, into two groups: 
first, those which occur before quickening, and second, those which oceur 
from quickening to term. In uterine pregnaney the products of eoneep- 
tion, when dead, are usually expelled before a diagnosis is possible, but 
they may be retained until all of the original symptoms are forgotten, 
even as long as sixty years. 

When the dead embryo or fetus is neither in the uterus nor tube, but 
in the abdomen, the findings may be so clouded that our every faeulty 
is inadequate for correct diagnosis. When the question of death is con- 
founded by the presence of infection, by various types of degenerative 
processes, by the death of only one fetus in a multiple pregnancy, and 
other conditions too numerous to mention, the train of symptoms becomes 
so distorted that the establishment of a typical syndrome of death is 
impossible. 

a. Before Quickening.—The diagnosis of pregnaney should ordinarily 
precede any attempts to diagnose embryonie death. Of importance for 
this are the usual symptoms: amenorrhea, nausea and vomiting, fullness 
of the breasts, ete. The palpable tumor mass whether in the uterus or 
tube is often, in the very early stages, negligible to touch. If, in a woman 
of childbearing age, the uterus or tube is found to be enlarged, and the 
above list of symptoms are obtained, one can usually make a positive 
diagnosis of pregnancy. The Aschheim-Zondek test alone may be 
sufficient for that. But when these subjective and objective symptoms, at 
a subsequent visit of the patient, disappear or change, then only should 
one suspect fetal death. Roentgenography reveals nothing during this 
stage. If the patient is seen for the first time after these changes have 
oceurred, and the pregnancy test is negative, the difficulty is even greater. 
There are, then, no objective comparisons and the list of subjective symp- 
toms may be influenced by time and may, therefore, become unreliable. 
When spotting, extensive bleeding, or symptoms of internal bleeding and 
peritoneal irritation exist during pregnancy, the diagnosis is chiefly con- 
cerned with its location and fate rather than with its life or death. 


The term ‘‘threatened uterine abortion’’ applies to attempts on the 
part of the uterus to expel the products of conception. So the term 
‘‘threatened tubal abortion’’ may similarly apply to tubal pregnaney 
about to be expelled into the abdominal eavity. In neither ease is the 
death of the embryo implied. At this stage even establishment of the 
diagnosis of pregnancy and its location is, without exploration, often a 
big undertaking, but add to this the diagnosis of life or death of the 
embryo, and it becomes a real accomplishment. The change from a 
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positive to a negative Aschheim-Zondek is most significant. However, 
a positive pregnancy test is often present for a week or more after death, 
and thereby, for a time, adds to the difficulties already existing. 

In uterine threatened abortion, which progresses to complete abortion, 
the question is relatively unimportant because the materials for diagnosis 
are at hand. In the one in which bleeding stops, time will reveal if the 
uterus keeps growing, and if so at what rate. With a missed abortion 
in the uterus or with the development of a mole, that organ usually re- 
mains stationary in size. It may even get smaller. Rarely, it gets larger. 
If the uterus grows as it does in a normal pregnancy, difficulties may 
again be encountered, 

As an illustration of such growth I present: Mrs. F., para iii, a rather stout 
woman who was confined by me two years previously, came to arrange for another 
confinement. There was amenorrhea for three months with only a slight nausea, 
no vomiting. Because of a thick panniculus and a very deep pelvis, I was unable 
to outline the uterus. Two months later she inquired about not feeling the baby 
move. This time the uterus appeared about level with the navel, no heart tones were 
audible. At the sixth and seventh months the uterus was at the proper levels for 
the period of amenorrhea. No buallottement; and no heart tones were audible. There 
was some dyspnea on exertion. Nothing wrong was suspected even though heart tones 
were not heard. This was a common failing in those days and still is. Shortly 
before the calculated term date she complained of spotting and intermittent pains 
and was advised to go to the hospital. Only when a grapelike mass came away 
during a vaginal examination was the diagnosis made. I was dealing with a hydatid 

_mole for six months before it was recognized. The normal rate of growth and 
absence of suspicious symptoms led me to believe I was dealing with a normal 
case. At the patient’s first visit, I had overlooked a missed abortion which had 


undergone this type of degeneration. 


When there are symptoms of internal bleeding in a suspected tubal 
pregnancy, the diagnosis of ‘‘threatened tubal abortion’’ or ‘‘threatened 
tubal rupture’’ can be made by a keen diagnostician even before actual 
rupture. If there is no interference and the internal bleeding shows 
evidence of having ceased, as so often occurs, and in the course of a few 
days there is no growth of the tubal mass, one might, as in the ease of 
uterine pregnancy, make the diagnosis of a ‘‘missed tubal abortion.’’ 
With an increasing firmness of the tubal mass, subsidence in pain and 
discontinued internal bleeding, even a ‘‘tubal mole’’ may be diagnosed. 
These conditions parallel those of death in the uterus. 

From a study of many extrauterine pregnancies which historically 
showed the exact time of rupture as from two weeks to three months 
before operation, I noted that where the pathologie report is given as 
‘old tubal pregnancy,’’ death of the embryo, with some form of degenera- 
tion, was implied. Operation was indicated because of pain alone in 100 
per cent of the cases. Constitutional symptoms like those listed by 
DeLee, Litzenberg, and others, for missed abortion or intrauterine death, 
namely, malaise, anorexia, headache, loss of weight, chilliness, tachy- 
cardia, foul taste, bearing-down sensation, and increasing invalidism, 
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Fig. 2. 


Figs. 1 and 2.—Showing two stages of overlapping encountered in a breech presenta- 
tion, the interval being ten days. 
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were not present. Only in rare instances a few of these symptoms were 
found and then only in the presence of infection. Even in the eases of 
intrauterine deaths studied, such a list of symptoms was a rare exception 
rather than the rule. Constitutional symptoms traceable to the death 
alone were conspicuously absent. L cannot explain the reason for sueh 
a diserepaney in symptoms unless absorption from the degenerating 
produets of conception, in this group of eases, was relatively insignificant. 
The symptoms listed by these authors should apply with equal foree 
in all eases regardless of loeation, if fetal death exists for more than a 
few days. With the exception of the more rapidly growing hydatid mole, 


Kig. 3.—An early pregnancy a few days after cessation of movements. 


failure of growth of the uterus or tube after a positive diagnosis of 
pregnancy was the only constant symptom. Negative pregnancy tests 
alone are unreliable. 

b. From Quickening to Term.—Abortion or rupture of a tubal preg- 
nancy into the abdominal cavity is common and immediate operation after 
diagnosis is the rule when diagnosed. However, there are many individu- 
als alive today who could never have been born without a violation of this 
rule. Continued growth of a uterine or of an abdominal pregnancy 
readily becomes apparent if life exists. In the latter eases it may be the 
mother’s only opportunity to conceive, so diagnosis need not necessarily 
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mean laparotomy. Only when septic symptoms from an abscess, or symp- 
toms of internal hemorrhage, are so severe that her life is endangered, 
is hurried laparotomy advisable. Even when death of the fetus oceurs, 
prompt laparotomy is not essential: delayed operation may be much 
simpler and far safer to the mother. A case with which I am familiar, 
reported from Dubuque, bears this out. An abdominal pregnancy went 
to term and because of the illness of the original attendant, was not 
operated upon. The fetus died in the abdomen and about two years later, 
a pelvic mass the size of a small grapefruit was removed. To remove 
this mass it was necessary to sever only a small pedicle. <A rather 
formidable operation became simple in the intervening two vears. The 


Fig. 4.—A later pregnancy shown four days, at most, after cessation of movements 
and heart tones. 


mass removed in this case contained the collection of fetal bones belong- 
ing to a fetus originally shown by x-ray to be at term. Attempts at 
delivery from below had been made on several unsuccessful occasions, 
without the diagnosis of the location of pregnaney in the abdominal 
cavity being made. Fortunately this line of treatment was discontinued. 

After the second half of pregnaney begins, fetal movement may be felt, 
and heart tones may be heard. Sufficient calcium has been deposited even 
at quickening to show the fetus clearly by x-ray. Kach month thereafter 
the increased deposit of lime adds greatly to details which ean be brought 
out in the film. 

The feeling of fetal movements by patients and the hearing of fetal 
heart tones by attendants are just as variable as the concerned individuals 


7 
= 
: 
? 
4 


HORNER: ANTEPARTUM FETAL DEATH 
themselves. One patient may feel them early, late, or not at all. I have 
been able to palpate them unmistakably myself, and even have seen 
vigorous fetal movements without the patients being aware of their 
presence. But when once felt by the patient, her statement that they 
have ceased and have not been felt since is of utmost importance until 
the contrary is proved. In most cases which I have attended in private 
practice, the patient has suspected fetal death before I could make the 
diagnosis. But in clinics it is not unusual to discover the death before 
the patient is aware that something is wrong. 

Early in this stage one man may hear fetal heart tones long before 
another. I ean locate them sooner and hear them better in the hospital 
than in my office, and better with one stethoscope than I can with an- 
other. The absence of fetal heart tones when they have once been heard 
is not as important a criterion of fetal death as the matter of movements. 
Hydramnios may obliterate both completely, the heart tones being lost 
first. There is, however, another sign associated with this absence of 
fetal heart tones which to me is of greater value than the lost heart 
tones themselves. It is the peculiar indescribable silence over the entire 
uterus which heretofore has had a distinctive sound of its own, inde- 
pendent of fetal heart tones, fetal souffle, uterme bruit, or other noises. 
You have all probably noted it in eases of fetal death; I have never seen 
it mentioned in print, so I call it to your attention and emphasize it as a 
silence that can trul:- be ‘‘heard.’’ I have noted this silence as early as 
the fifth month and have come to consider it still another important 
diagnostie sign and worth checking. 

Little reliance can be placed on the amelioration of any disagreeable 
pregnancy symptoms, such as nausea and vomiting, which as a rule have 
stopped by this time. The improvement in toxemias, if any, and the 
reduction in hypertension without toxemias are likewise not trust- 
worthy. Stationary or improper rate of growth of the uterus and 
crepitation of the skull bones are more reliable. The list of symptoms of 
missed abortion mentioned before does not apply in this stage either. 
Was it passed along from one generation of authors to another without 
question like so many other things in medicine taken at face value? 

Most obstetricians, even though some are still skeptical of its value, 
today depend on roentgenography for final confirmation of their diag- 
nosis before attempting treatment. 

In my inaugural thesis before this society in December, 1921, I brought 
out the facet that ‘‘over-riding of the skull bones with cephalic asymmetry 
are signs of fetal death.’’ Sinee then, there has been a world-wide in- 
vestigation of this statement with the accumulation of a rather volumi- 
nous literature on the subject. There are papers which confirm, refute, 
and supplement what I presented before you at that time, but the fact 
nevertheless remains, that overlapping of the skull bones is still the 
last word in the establishment of roentgen diagnosis of antepartum fetal 
death. 
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When it is important to make the diagnosis early and it is impractical 
to wait to establish a discrepancy between size and period of gestation, 
this overlapping is the earliest reliable evidence and may be observed as 
early as four days after death. This sign is present in all eases of fetal 
death where sufficient ossification exists in the skull to form at least 
a semirigid casing for the brain. It appears sooner or later, the degree 
depending on the interval between death and roentgenography. I have 
never seen it in the living fetus before the onset of labor (Stein and 
Arens to the contrary notwithstanding). Lightening usually oceurs 
without labor pains but occasionally ‘‘false labor’? may be necessary to 
bring about the molding required for the head to enter the pelvis and 
so the overlapping may become visible before the onset of true labor 
pains. 

It is well recognized that brain tissue is the first to show postmortem 
degenerative changes. Therefore, it is reasonable to assume and we have 
many instances at autopsy of the newborn to prove it, that skull collapse 
is the result of brain collapse and is the first skeletal change in the fetus 
whieh should be noticed after death. After the onset of labor the sign 
has no value. And, of course, after labor its significance is not obstetric. 
During pregnaney this change as shown by roentgenography, together 
with ‘‘audible’’ silence over the abdomen and the negative Asehheim- 
Zondek, make a conclusive, objective triad of symptoms which, after 
quickening, are indicative of antepartum fetal death. 


DISCUSSION 


DR. WILLIAM J. DIECKMANN.—There have been a number of reports in 
the literature that in cases of missed abortion, death of the fetus in utero and 
extrauterine pregnancy going to term, there is a toxic manifestation on the part 
of the mother, such as temperature or the development of acidosis or ketosis. 1 
have not seen any of these if the patients have not been examined or otherwise 
manipulated. T would like to ask Dr. Horner if he has noted any toxie manifesta- 
tions such as these to which we could attach significance, excluding the psychic 


manifestations that the mother might have. 


DR. FRED H. FALLS.—Oceasionally we have been told by a roentgenologist 
that the overlapping of the skull bones of a fetus found on the x-ray film meant 
that the baby was dead, when very obviously from the clinical findings the fetus 
was alive. One should be very careful to go through with the obstetric examination 
as well and not accept the x-ray findings, unless they agree with the clinical findings. 

Some years ago I described an instrument, the vaginal stethoscope, which I used 
in determining death of the fetus in utero between the fourth and fifth month. 

his is like an ordinary stethoscope, except that the barrel or portion between 
the bell and the end to which the ear pieces are attached is approximately six 
inches long. This permits the application of the bell to the anterior vaginal wall 
above the cervix so that fetal heart tones and fetal movement, if present, can be 
clearly heard through the lower part of the anterior uterine wall. 


DR. GEORGE H. REZEK.—Using the Schneider modification of the Aschheim- 
Zondek test, we have found, with the fetus living, the typical positive reaction 
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in that the follicles were hemorrhagic throughout. When the fetus was dead, we 
found a reaction characterized by hemorrhage around the periphery of the follicle, 
which we termed the dead fetus reaction. The cause of this change has not been 
determined, but we found that in 70 out of 73 cases where we obtained this dead 
fetus reaction, a macerated fetus was expelled sometime later. Contrary to what 
has been reported, we have never obtained a negative Schneider test where we had 
a dead fetus in utero even though twenty-eight days had elapsed since the last 
hearing of fetal heart tones. This reaction has been obtained as early as twenty- 
four hours after the last hearing of fetal heart tones. 

When a diagnosis of dead fetus in utero was made by the above tests, other 
tests were run every three or four days until the fetus was expelled and one was 
run twenty-four to forty-eight hours after expulsion of the fetus. While the fetus 
was retained in utero, we always got the dead fetus reaction, and twenty-four hours 
after the expulsion of the dead fetus, the test was negative. 

We have had three false reactions. In two the fetus was alive and the Schneider 
modification of the Aschheim-Zondek several days later revealed a positive reaction. 
In the third case the patient was lactating, but not pregnant. One must be careful 
to distinguish between the reaction that one gets with a lactating woman where 
one has a peri-follicular hemorrhage and not hemorrhage about the periphery of 
the follicle. Tate has reported a series of seven cases with five accurate diagnoses, 
and Jetfeoate of England has a series of nine with seven accurate diagnoses. 

DR. HORNER (closing).—It is remarkable that in this large series of about 200 
cases, Which I studied, there were none with symptoms attributable to intoxica- 
tion from the dead fetus. The patients came to the hospital only because they had 
pain. It is not unusual to have patients come to the office for their usual routine 
of prenatal examination without symptoms, although fetal heart tones are absent 
and fetal movements have ceased. Fetal death is often suspected first by the mother, 
only because of the absence of fetal movements and not because of symptoms later 
attributed to absorption. 


Dr. Falls’ instrument is a clever device, more applicable in those cases where 
When the heart tones are absent at one examination, they may 


the fetus is alive. 
to the instrument. I question 


be heard later when the back has swung closer 
whether the auscultation of fetal movements can be positively obtained any earlier 


by vagina than by the abdominal route. 


Weber, E.: Sodium Evipan in Obstetrics and Gynecology, Rev. frane. de gynec. 
et d’obst. 29: 1071, 1934. 


Weber recommends the use of sodium evipan anesthesia in obstetrics and 
gynecology. It possesses the following advantages: Simplicity of administration, 
rapidity of effect, psychic control of the patient, absence of a period of excitation at 
the beginning of the narcosis and upon regaining consciousness, absence of salivation 
and of hypersecretion of the respiratory organs and rarity of postnarcotic incon- 
veniences such as vomiting and headaches. Evipan appears to be an ideal drug for 
short operative procedures. In obstetrics it is particularly useful during labor but 
only when delivery is imminent, and cannot be used for the purpose of obstetric 


analgesia. 
J. P. GREENHILL. 
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FURTHER IMPROVEMENT IN PELVIMETRIC 
ROENTGENOGRAPHY* 


J. Bay Jacoss, M.D., F.A.C.S., WASHINGTON, D. C. 


(From the Department of Obstetrics, Georgetown University School of Medicine) 


N PREVIOUS communications my technie and the merits of antero- 

posterior’ and lateral roentgenography* have been described. It has 
been shown that the former procedure, although more complicated than 
that which is practiced generally, may be proved accurate within two 
millimeters in contradistinction to the work of other authors who seem 
to regard very lightly an error as great as a centimeter or more. It 
shall also be shown that the simple lateral technic originally proposed 


maintains a similar degree of accuracy, 
ANTEROPOSTERIOR ROENTGENOGRAPHY 


To permit intelligent discussion of the new improvements, a brief review of the 
work referred to is in order. With the use of my obstetric inclinometer,® the 
height and inclination of the symphysis are measured (Fig. 1, 4). The length and 
inclination of the diagonal conjugate are also noted (Fig. 1, 2). A pelvigram is 
drawn by taking any point on a horizontal line and laying off the height and in- 
clination of the symphysis as well as the length and inclination of the diagonal con- 
jugate. The symphysis and sacrum are sketched in. <A line is drawn from the 
upper border of the symphysis to the sacral promontory, representing the true con- 
jugate (Fig. 2). A protractor, placed at its intersection with the horizon, measures 
the inclination of the inlet or of the pelvis (Fig. 2). The length of the true con- 
jugate may be accurately measured with a centimeter scale, or its length may be 
determined without the use of pencil and paper, by merely constructing the ob- 
stetrie triangle with the calculator incorporated in the inclinometer.®. 4 Also, the 
inclination of the inlet may be determined directly with the calculator and protractor, 
as described in a previous paper.! 

Having determined the inclination of the pelvis, the film is supported close to 
and beneath the patient’s buttocks, in a plane parallel to the inlet. The x-ray tube 
is placed over the approximate middle of the inlet, so that its center ray will strike 
perpendicularly. Exposure is made, but before the film is developed, or any ap- 
paratus removed, the distance from the target to the film and the target to the inlet 
must be known (Fig. 3). The casette containing the exposed film is then placed 
a lead plate with 


directly beneath an x-ray tube at the tube to film distance, an 
perforations 1 em. apart throughout its surface is interposed parallel to the film 
at the tube to inlet distance (Fig. 4). When a flash exposure is now made, the holes 
in the lead plate will produce dots on the film, and the distances between them will 
be identical with the degree of enlargement that the inlet encounters in being trans- 
ferred to the film. Thus the anteroposterior or transverse of the inlet is measured 


by counting the dots on the developed film (Fig. 4). 


*Read at a meeting of the Washington Gynecological Society, November 23, 1935. 
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The inclination of the pelvis varies in different women, a faet which 
Garnett and I have elaborated upon in a paper pertaining to that subject. 
Suffice it to say, that in a series of carefully selected and personally 
studied eases it varied between 70 degrees and 7 degrees. The average 
inclination in the recumbent posture, I found to be 42 degrees. In the 
standing posture it was 48 degrees. In order to obtain accurate pelvi- 
metrie roentgenograms, the inclination of the inlet must always be 
known, so that the film may be parallel to the inlet and the tube per- 
pendicular to the middle of the inlet. Otherwise the image is unequally 
distorted and measurements are not dependable,’ a factor of great im- 
portance in the study of borderline pelves. 


horizon 


Fig. 1.—A, Measuring height and inclination of symphysis with the caliper or 
author's obstetric inclinometer. The pendulum denotes inclination, while the indicator 
on posterior surface of caliper denotes distance. B, The assembled inclinometer 
measures the length and inclination of the diagonal conjugate. Length recorded on 
the graduated rod; inclination recorded by the displacement of pendulum on face 
of caliper. 

In the anteroposterior technic! originally proposed, the patient’s legs 
were placed in the lithotomy position (Fig. 3). Flexing the legs on the 
abdomen increases the inclination of the inlet, and where this plane ap- 
proaches the perpendicular to the spinal column, an x-ray tube to be 
placed so its center ray will pierce the middle of the inlet (Fie. 3) will 
not only come to occupy a position dangerously close to the patient’s 
chest and face, but the rays will be directed through the entire length 
of the uterus and its contents, resulting in a very faint image which 
will be of little or no value. 
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To overcome these objections, IT measure all patients in the recumbent 
posture. As shown in the illustration (Fig. 5), the buttocks are brought 
to the edge of an ordinary examining table and the separated thighs 
are supported on two plain wooden tables, which are about two inehes 
higher than the one upon which the patient rests, thus allowing for the 
recess below the buttocks, and putting the spinal column, pelvis, and 


legs in the relationship they would occupy were the patient standing, 


Fig, 2.—Construction of a pelvigram. After drawing a horizontal line, a protractor 
was used to lay off lines denoting the height and inclination of the symphysis and 
the length and inclination of the diagonal conjugate. These determinations were 
originally obtained as in Fig. 1. Symphysis and sacrum are sketched in. 

A protractor is placed at the intersection of the true conjugate with the horizon and 
the inclination of inlet noted. 


Incidentally, any roentgenographic measurement of the true conjugate should be 
identical with the length of this diameter as determined by the inclinometer or a 
pelvigram. 

A tube properly placed over the inlet in this position does not subject 
the patient to hazard, and favors production of a clear image (Fig. 5). 

My previous technic did not permit the use of a Bucky diaphragm 

because of its weight and bulk. The clearness that this device imparts 
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Fig. 3.—Procedure formerly followed. Flexion of thighs makes inlet approach the 
perpendicular to the table. For center ray to be perpendicular to the middle of the 
inlet, the tube must be close to the patient’s face, and the rays must penetrate the 
length of the uterus, diminishing clearness of view. Before removing patient from the 
tnble the target to film and target to symphysis (inlet) distances are noted. 


__ Fig. 4.—Perforated lead plate is supported by graduate holder at the station 
formerly occupied by the inlet in relation to the tube and film. Target is directed so 
center ray will be perpendicular to the middle of lead plate. Target to lead plate 
equals target to the inlet distance, and lead plate to film equals inlet to film distance. 
A, tube; B, perforated lead plate: C, calibrated rod: D, casette containing film; Z, 
baseboard. Insert shows doubly exposed film after being developed. The dots, 
pg tong nnn of 1 cm., are displaced in proportion to the uniform enlargement 
e inlet. 
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to a picture is now obtained in a very convenient manner, by fastening 
to the anterior surface of the casette containing the film, a device re- 
cently perfected and known as a Lysholm grid. This grid is very 
light, measures only about one-fourth inch in thickness and may be 
held in place by adhesive strips. To my knowledge it is the first time 
that the use of this valuable piece of apparatus is advocated in roent- 


genographic pelvimetry. 
LATERAL ROENTGENOGRAPH Y 


Lateral pelvic roentgenography,- in spite of its simplicity, possesses 
many distinct advantages. It enables observation of pelvic inclination, 
changes incident to rachitis, pelvic architecture, progress of descent 


Fig. 5.—Position now used in A-P technic. Buttocks on edge of table, extended 
thighs are separated and supported on two specially constructed tables. Inlet in this 
position is more nearly parallel with table. When tube is centered, it is not as close 
to patient’s face as in Fig. 3, and rays do not penetrate entire length of uterus. 
Lysholm wafer grid is fastened to casette with adhesive strips. 


during labor and mensuration of the conjugata vera as well as the fetal 
skull. One must be skilled in the use of the inclinometer or the technic 
of vaginal examination. Thus the patient is not inconvenienced to 
that extent and expense is diminished. 

Heretofore the subject was placed on her side with legs extended.’ 
The Bucky diaphragm and casette which are incorporated in the table 
were shifted into proper position. The tube was placed so that the cen- 
ter ray was directed midway between the upper border of the symphysis 
and the bottom of the spine of the last lumbar vertebra. Exposure was 
made, but before removing patient from table, the target to film and 
target to inlet distances were noted. This film is developed and_ not 
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subjected to a second exposure using the interposed perforated lead plate 
previously referred to, for if it were, the dots produced by the perfora- 
tions would not extend in a straight line from the upper border of the 
symphysis to the sacral promontory and an accurate reading would be 
impossible. Therefore a second film was placed at the target to film 
distance and the lead plate interposed at the target to inlet distance. A 


_ Fig. 6.—New technic for lateral pictures. Telescopic indicator shown in insert 
gives direction of center ray. Bucky diaphragm is used. In this posture, symmetrical 
points in the pelvis are more likely to be superimposed. 
flash exposure transferred the dots to the film, where the distanees be- 
tween them is enlarged in proportion to the image of the inlet. After 
this is developed, it is superimposed upon the first film, so that a straight 
line of dots will occupy the true conjugate diameter, enabling one to 
read its length accurately. 
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to 


The expense of this technie has been further reduced by making a 
flash exposure on a strip of film instead of a whole one; then this dotted 
seale is superimposed on the first film containing the image of the pelvis. 

Improvement was effected in the following manner: The picture is 
taken in standing posture with the patient’s hip closely applied and 
secured with a canvas belt, to the modern x-ray table, which readily as- 
sumes a vertical position (Fig. 6). The Bucky diaphragm and easette 
may be raised or lowered to a position where the film will receive the 
desired image. The x-ray tube is placed so that its center ray will strike 
3, inch posterior to the anterior inferior iliae spine. This point not 
only lies in the plane of the true conjugate diameter, but usually de- 
notes its middle, thus further assuring accuracy. To facilitate placing 
the tube, I have devised the apparatus shown in the insert of Fig. 6. 
It consists of a telescopic indicator fastened to a metal base in sueh a 
position that when slipped in front of the tube where it is readily ae- 


should realize that 


Fig. 7.—In the interpretation of lateral roentgenograms, one 
shadow. 


the half of the pelvis nearer the target casts the greater 
commodated, as shown in Fig. 6, the adjustable indicator will denote 
the direction of the center ray as it leaves the tube. Before making 
exposure, this metal apparatus must be removed. The same device of 
course proves useful also in the anteroposterior technic, where I use it 
routinely. 

When a picture is taken in the standing posture, symmetrical points 
in the pelvis are more likely to be superimposed. For when the woman 
lies on her side, it is not only difficult to say when she is directly on her 
side, but there is a tendency to rotate either forward or backward. 
Also, due to the contour of the normal female, the pelvis is more or less 
rotated through an anteroposterior axis when she lies on her side. On 
the film are seen the images of both halves of the pelvis. The structures 
on the side toward the tube will east a larger shadow than those in econ- 
tact with the table, as shown in Fig. 7. This is a factor of importance 
in roentgenographie interpretation of the female pelvis, which has not 
been emphasized in the literature. 
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As usual, the target to film distance, and target to inlet or symphysis 

(the point just above the genital crease) are noted, and the dotted strip 
of film prepared for purposes of mensuration, 


CONCLUSIONS 


The measurement of the true conjugate diameter, as determined by 
x-ray, should be identical in both the anteroposterior and lateral views. 
Readings obtained with both technics proposed check with the caleula- 
tions of the ineclinometer within two millimeters. 

Some authors claim accurate methods of roentgenographie pelvimetry, 
but have no check on their measurements, for they have no basis of com- 
parison. One often wonders in what respects such claims are warranted. 


A. 


Fig. 8.—A, Anteroposterior view. B, Lateral view. By the author’s technic of 
roentgenographic pelvimetry, measurements of the true conjugate check with cal- 
culations of inclinometer and pelvigram. Fig. 2 is a pelvigram of this patient. The 
pelvigram and figures here shown are evidence of an accurate study of the inlet in 
a borderline pelvis. T. C. measures 10.7 em, 

An acknowledged error of 1 em. or more, in the ease of a borderjine 
pelvis, is likely to increase complications rather than spare them, be- 
‘ause of interference with judgment. 

Since the head is not a perfect sphere, the amount of error involved in 
mensuration of the fetal skull in the lateral view, although slight, is 
dependent .upon rotation through its vertical axis. 

Difficulty or lack of engagement due to either disproportion or faulty 
inclination is readily detected in the lateral view. 

Pelvie roentgenography has a definite place in obstetrics, and the 
obstetrician should be able to interpret films as well as be familiar with 
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a standard technic. The simple rules of physics and mechanies should 
be considered in order to avoid source of error. Training may be ae- 
quired by placing small lead markers on symmetrical points of the bony 
pelvis, and obtaining pictures in various positions. The observations 
may be enlightening. 
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WASHINGTON MEDICAL BUILDING 


A REPORT OF THREE CASES OF PRIMARY CANCER OF 
THE FALLOPIAN TUBES 


WirH A SUMMARY OF THE CASES OMITTED From NURNBERGER’S REPORT 
(1931) ANp THOSE RECORDED TO 1935 


M. R. Rosrnson, M.D., F.A.C.S., New York, N. Y. 


RIMARY carcinoma of the fallopian tube was recorded for the first 

time by Raynaud in 1847, and the first pathologic deseription 
rendered by Rokitansky in 1861. Niirnberger ascribes priority to 
Orthmann who published an article on this subject in 1586. 

Almost ninety years have passed since this disease entity became 
known, and a fairly extensive literature on primary cancer of oviducts 
has accumulated during this period, yet the margin of diagnostic er- 
rors, preoperatively, is as large today as it was decades ago. 

In search for a reason for the persistence of diagnostic inaccuracy of 
this disease, it becomes evident that its rarity is the main cause. And 
its few pathognomonic signs and symptoms that may lead to a more 
accurate diagnosis are easily forgotten. 

With the hope of improving the diagnosis of primary cancer of the 
fallopian tubes preoperatively, through a restatement and reiteration 
of already known but often forgotten truths, this report was under- 
taken. 

REPORT OF CASES 

CASE 1.—(Pathol. No. 8116 Beth Israel Hospital.) D. Z., aged fifty-six, consulted 
me on July 10, 1917, because of a vaginal protrusion. Menses began at thirteen, 
normal. She has given birth to one child at the age of thirty-six. Menopause began 
eight years ago. 

Physical Eramination: General condition good. Vaginal inspection showed a 
third degree uterine prolapse. Since the pathology was so evident, and in the absence 
of other symptoms, no bimanual examination was made, an inexcusable clinical error. 

Operation: A vaginal panhysterectomy with a bilateral salpingo-oophorectomy, 
and vaginal plastic. The patient made an uneventful recovery. 
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Gross and Microscopie Findings: A myomatous uterus one and one-half times 
the normal size; an intraligamentous cyst on the right side, the size of a grapeteem; 
and a moderate thickening and elongation of both fallopian tubes. Histologic exami- 
nation revealed a bilateral primary carcinoma of the oviducts. 

Comment: In 1919 11 reported this case together with two other rare gynecologic 
conditions, and Niirnberger2 included it in his statistics. The only reason for re- 
ferring to this case now is to facilitate a better grouping. 

CASE 2.—(Pathol. No. 2312 Beth Moses Hospital.) F. S., aged fifty-two, con- 
sulted me on July 12, 1924, because of a profuse yellow watery, at times, bloody 
vaginal discharge of eight months’ standing. Menses began at thirteen, regular. 
Married at the age of eighteen, has given birth to five normal children. The meno- 
pause set in three years ago. 

Physical Examination: <A tall well-developed corpulent female. Heart, lungs, 
iclian, and blood negative. Vaginal outlet slightly relaxed, no discharge noted. 


Fig. 1.—(Pathol. No. 2312, B. M. H.) Primary papillary carcinoma of the fallopian 
tube. The carcinomatous metaplasia is limited to the mucosa; tube wall (7. W.) 
not invaded as yet. The lining epithelium is multilayered, irregularly columnar, with- 
out cilia. Mitosis and degeneration in many areas. Only toward the base of the 
villi a single row of low columnar or cuboidal epithelium may be seen (S.R.E.). 


Uterus moderately enlarged, globular in outline, freely movable and normal in con- 
sistency and size. Adnexa could not be palpated on aceount of the thickness of the 
abdominal wall. A few tender nodules were felt in the culdesae of Douglas, and 
one in front of the uterus in vesicouterine space. <A tentative diagnosis of pelvic 
malignaney was made and an exploratory laparotomy advised. 

Operation and Operative Findings: On June 20, 1924, I performed an exploratory 
laparotomy and found a normal uterus, with bilateral elongation and thickening of 
the fallopian tubes; the right one measured 20 em. and the left 15 em. in length and 
5 em. in width at the widest diameter. Right ovary moderately enlarged, cystic, 
and adherent to the posterior surface of the broad ligament; left ovary normal. 
In the culdesac of Douglas there were a few partly solid and partly cystic metastatic 
nodules which bled readily to touch and were fixed firmly in position. There was 
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another metastatic nodule, the size of a walnut in the free border of the omentum, 
A supracervical hysterectomy with a bilateral salpingo-oophorectomy was performed, 
and a resection of the tumor bearing part of the omentum. 

Pathologic Findings: Sections from the fallopian tubes showed a papillary 
carcinoma (Fig. 1), limited to the mucosa, and growing toward the tube lumen. The 
epithelium covering the villi was of an irregular columnar type, multilayered, the 
protoplasm vacuolated, the nuclei irregular, hyperchromatie and granular. At the 
base of some villi a single row of low cuboidal normal-looking epithelial cells were 
seen. The ciliated layer was absent throughout. The connective tissue matrix of the 
villi showed a mild round-cell infiltration. The ovaries were normal and corresponded 
histologically to the age of the patient. On the germinal surface of each ovary, 
numerous implantation metastases were seen (Fig. 2), identical in structure with the 
papillary carcinoma within the tubal lumina. The endometrium was not affeeted by 
the carcinomatous spread, and showed the usual cystic dilatation and atrophy of the 
glands, characteristic of this period of life. 

Postoperative Course and Treatment: On Aug. 19, 1924, 50 mg. of radium ele- 
ment were placed in the posterior vaginal fornix and allowed to remain forty-eight 


hours. 


Fig. 2.—(Pathol. No. 2312, B. M. H.) Implanted metastatic carcinoma (1.M.C.) 
on ovarian surface (O.S.) from a primary carcinoma of fallopian tube, The ovarian 
stroma (O. Str.) is not invaded. 


On Aug. 21, 1924, deep x-ray irradiation of the lower abdomen and pelvis was 
begun, and 110 per cent skin erythema dose was administered. For three weeks fol- 
lowing radium and the x-ray treatment, the patient suffered from a proctitis. 

Sept. 24, 1924, a pelvic examination disclosed that the nodular mass in the eulde- 
sac of Douglas was no longer palpable. 

Feb. 2, 1926, patient returned, stating that she had felt well up to a few weeks 
ago; but since then had had pain in the left side of the abdomen. Examination showed 
a movable tumor mass in the left upper quadrant of the abdomen. The pelvis was 
free from any palpable tumors. Another series of deep x-ray treatments was ad- 
ministered directly over the metastatic tumor. At proper intervals these treatments 
were repeated until June 18, 1926. During the succeeding three months repeated 
examinations showed unmistakable evidence of regression of the abdominal tumor; 
but notwithstanding this local improvement her general condition grew gradu- 
ally worse, and in the early part of 1927 she died from cachexia. 

Comment: A case of primary bilateral papillary carcinoma of the fallopian tubes, 
developing three years after the onset of the menopause, without any history of 
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The chief symptom complex was a profuse, watery, 


receding pelvic inflammation. 
Although at 


llow, at times bloody vaginal discharge of eight months’ standing. 


ye : 
the time of operation definite metastases were present in the culdesae and omentum, 
a hyste 


srectomy with a bilateral salpingo-oophorectomy was earried out, and with the 
of postoperative irradiation this patient’s life was prolonged for two and a 


aid 
half years during which she was comfortable most of the time. 
CASE 3.—(Pathol. No. 23999 Beth Israel Hospital.) A. C., aged thirty-eight, con- 
sulted me on March 18, 1933, because of irregular uterine bleeding for the past three 
montlis. Married 


Menses began at fifteen, always regular up to three months ago. 
at the age of twenty, has given birth to three full-term normal children; the last 
on . 


one six and one-half years ago. Aborted once, nine years ago. 
Physical Examination: General condition good. Abdomen negative. Vaginal 


introitus slightly relaxed, 
To the right and anterior to the uterus was an elongated sausage-like tumor; freely 


Uterus normal in position, size, contour and consistency. 


22399 


Fig. 3.—(Pathol. No. 22399, B. I. H.) Photograph of specimen of primary car- 
cinoma of right fallopian tube (A), posterior view. At (B) the cut surface of a 


longitudinal section of the right tube outer half. 


movable; alternatingly hard and soft in consistency; the outer part was about three 
fingerbreadths in width; and somewhat tender. The corresponding ovary was felt 
distinctly and independently of the tumor. The left uterine adnexa were normal to 
palpation, The preoperative diagnosis was hematosalpinx secondary to a torsion of 
the tube. 

Operative Findings and Operation: On March 21, 1933, a laparotomy disclosed 
a slightly enlarged uterus (Fig. 3). Normal sized ovaries studded with many tiny 
excrescences. Similar growths were seen and felt in the vesicouterine fold. The left 
tube appeared to be normal. The right tube was transformd into a eclub-shaped mass. 
The isthmical portion appeared normal for a distance of 5 em.; then an ‘‘S’’ shaped 
swelling set in; the inner half of which had a thin wall and seemed to contain fluid, 
the outer half was more solid in consistency. The thickness increased gradually to- 
ward the abdominal end, where it had a diameter of 5 em. The surface showed 
many dilated blood vessels. The fimbrial end was occupied by thick verrucous, 
confluent masses. No abdominal ostium was seen. The operation consisted of a 
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curettage and a posterior colpoperineorrhaphy (not having suspected a malignant 
condition) ; and an abdominal panhysterectomy with a bilateral salpingo-oophoree. 
tomy. 

Pathologic Report: Sections taken from the thickened part of the right tube 
showed a primary plexiform or alveolar carcinoma (Fig. 4) with an invasion of the 
tubal wall, and implantation metastases on the ovarian surfaces. The uterine mucosa 
was not involved. 

Postoperative and Clinical Course: The operative recovery was uneventful, On 
the third week after the operation, deep x-ray treatment was begun. She received 
two skin erythema doses over the pelvie area through three portals of entry; one 
central and two lateral. Repeated bimonthly examinations since then have failed 
to reveal thus far any evidences of recurrence, The patient has gained in weight, 
teels well except for vasomotor disturbances due to the artificially induced menopause, 
Last examination, Nov. 2, 1955. 

Comment: The carcinoma involved only one tube, and the visible metastases have 
spread chiefly by contiguity. The type of carcinoma was plexiform or alveolar; it 


invaded the tube wall but not beyond the peritoneal surface. The uterine bleeding 


Fig. 4.—(Pathol. No. 22399, B. I. H.) Primary carcinoma of right fallopian tube; 
alveolar type. Note invasion of tube wall. Serosal surface normal. 


in this case was not functional as shown by the curettage, and must have been due 
to the same factors that cause uterine bleeding in inflammations of the uterine 
adnexa; or perhaps to a discharge of the tubal contents into the uterine cavity from 


time to time, which is frequent in tubal carcinoma. 


In 1932 Niirnberger? published his collection of 301 cases, covering 
the period from 1886 to 1931. I have collected forty-eight cases dating 
from 1931 to 1985, including those omitted by Nurnberger and my 
additional two cases embraced in the present report. All in all there are 
now 349 cases of primary tubal carcinoma recorded in the literature 
up to 1935. 


1. Frequency.—From the statistics published by Zangemeister,* Barrows,4 Whar- 
ton and Krock,® and Gupta® we learn that the range of frequency of primary tubal 
cancer in gynecologic affections may vary trom 0.03 to 0.31 per cent. 

2. Age.—Like any other form of carcinoma, primary tubal cancer may affect the 


young as well as the old. In this series of 48 cases, 2 occurred at the age of eighteen 
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and 2 at the age of seventy. The preponderance of cases occurred betw een the fourth 
and the fifth, and between the fifth and the sixth decades, respectively. a 

2. Etiology—Sanger and Barth? proffered the theory of a preceding salpingitis 
as a predisposing cause to primary tubal cancer. Many others accepted this view- 
point. Subsequent studies by Peham,’ Vest,9 Kehrer,1° Stoltz,11 Wechsler,12 Liang,1$ 
and others did not substantiate this claim. Frankl14 states: ‘‘If inflammation would 
be the precursor of primary cancer of the fallopian tube, then the incidence -“ 
malignancy ought to be much higher, for salpingitis is overwhelmingly frequent. ’ 
We must admit then that the theory of salpingitis as a predisposing factor to 
malignancy is as tenuous as all the other theories propounded concerning the cause 
ot malignant growths in general. 

4. Pathology.—The diagnosis of primary cancer of the fallopian tube is based on 
proving that the genetic source is the endosalpingium. This ean be easily established 
during the earlier phases of the disease, when anatomical landmarks are still recog- 
nizable. The finding of a cancer particle in the tube lumen, as seen in Fig. 5, does 


Fig. 5.—(Pathol. No. 1282, B. I. H.) Secondary carcinoma of fallopian tube. Car- 
cinomatous nests within the stroma and tube lumen, epithelium not involved. 


not speak for its primacy in the tube, even after it has engrafted itself upon the 
lining epithelium. According to Sampson's and Wallbruch,16 these cancer masses 
are broken off particles from a malignant endometrium, forced into the tube lumen. 
Another pathologic fact purporting the diagnosis of primary tubal cancer is the 
late involvement of the tube wall, while in cases of secondary carcinoma, the tubal 
wall shows cancer deposits with a normal overlying mucosa. 

Friedenheim17 and others among the earlier pathologists described three types of 
tubal carcinoma, the papillary, the adenomatous, and the alveolar. I am in full ac- 
cord with the views of Liang!3 that such classifications are superfluous and confusing, 
for these different morphologic appearances do not denote distinct types of cancer 
but different phases in the evolution of the same malignant process. The papillary 
is the earliest, the alveolar the latest, and the adenomatous the intervening phase. I 
have found frequently two phases in one and the same tube, and normal looking 
tubal epithelium, except for loss of cilia, next to definitely cancerous. All these facts 
speak for the evolutionary character of malignant processes, 
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Primary carcinoma of the fallopian tubes is frequently bilateral. This pathologie 
fact is of utmost clinical importance. The apparently normal looking opposite tube 
should not deter us from a radical procedure. This rule is also applicable to ovarian 
malignancy. The outer two-thirds of the tube are the sites of greatest predilection, 
When the fimbriated end becomes closed, which is a late phenomenon in contrast to 
gonorrheal salpingitis, which occurs early, the tube may reach enormous dimensions, 
due to distention with secretions and necrotic tissue elements. 

From the fallopian tube the cancer may spread to other tissues and organs by con- 
tinuity, contiguity, or lymphatie extentions. This subdivision of metastatic routes 
into three forms is arbitrary and purely didactic. It can be stated safely that the 
lymphatie route is the only one, and this is based on the clinical and pathologie ob- 
servations made by Hudson,!8 Cullen,19 Liang,13 Vest,9 Callahan,?° and others that 
metastases from primary tubal cancer may be found in remote locations long before 
the tubal wall becomes involved. 

The fact that particles of cancer tissue may be transported from the uterine cavity 
to the tube lumen speaks for the even greater possibility of cancer particles to be 
carried from the tube lumen into the uterine interior. When this occurs and the 
cancer becomes engrafted upon the endometrium, a diagnostic curettage in such an 
instance may lead to an erroneous interpretation as to the origin of the cancer. This 
is of academic interest only, for clinically the therapeutic procedure would be the 
same. 

5. Symptoms and Signs.—The most common and chief complaints are pain in 
the lower abdomen and yellow, watery or bloody vaginal discharges. On careful 
inquiry it is possible to elicit at times that the character of the pains is intermittent, 
that the vaginal discharge is of an amber color, and that the pains disappear after 
a sudden gush of watery, yellow or bloody fluid from the vagina. This symptom 
complex was first noted by Latzko2! and later described in detail by Stanca.22 These 
authors termed this symptom complex ‘‘hydrops tubae profluens,’’ and explained its 
biomechanism as follows: ‘‘The colicky intermittent pains are due to exaggerated 
tubal peristalsis evoked by the effort to expell the fluid and semisolid contents the 
result of enoplastie growth and necrosis. As soon as these tissue elements are ex- 
pelled into the uterus and from there into the vagina the pains cease suddenly.’’ 

Physical examination of the pelvis helps but little in establishing a preoperative 
diagnosis of primary tubal cancer, since the findings simulate closely those of 
salpingitis due to other causes. 

Karly radical operation followed by deep x-ray therapy is the most 


6. Treatment. 
conservative form, for it offers the best prognosis. 
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THE PROGESTERONE TREATMENT FOR DYSMENORRHEA 


A. Evpen, M.D., anp K. M. Winson, M.D., RocHestrrer, N. Y. 
(From the Department of Obstetrics and Gynecology, the University of Rochester 
School of Medicine and Dentistry) 


HE uterus of the experimental animal has been shown to be in a 
ped of motility, and definite contractions can be recorded when the 
animal is in a state of estrus. Under the influence of the animal’s own 
corpus luteum the uterus becomes quiescent, no contractions can be 
elicited, and it is refractory to pituitrin.'+ The uterus of the pseudo- 
pregnant rabbit, a state comparable to the last half of the menstrual 
eycle in the human being, reacts according to Knaus! in the same way. 
Reynolds’ has developed a method of studying uterine motility in the 
unanesthetized rabbit. His observations® 7 are in accord with those of 
Knaus. Reeently,® it has been shown that estrin and progesterone con- 
taining extracts are the two hormones responsible for the physiologic 
findings established by Knaus and Reynolds. Knaus’ and Wittlebeck'’ 
have demonstrated by kymographie record that the human uterus in 
vivo is in a state of motility and contractility up to the sixteenth day of 
the menstrual eyele, and that from the sixteenth day to the day before 
the onset of menstruation it is flaecid, sluggish, and does not react to 
pituitrin. On the day before the onset of menstruation the uterus 
reverts to its preovulatory behavior, a faet which may help to explaim 
the cause of dysmenorrhea in some instanees. It has been noted by one 
of us (C. A. E.) in endometrial studies on five human eastrated females" 
that one of the patients who had had dysmenorrhea all her life suffered 
with the same pains when she was given sufficient estrin to establish 
bleeding. When the same amount of estrin was given followed by 
progesterone she had no pains. This procedure was repeated several 
times with the same results. It should be noted that only one of the 
five castrated human females had dysmenorrhea when given the same 
amounts of estrin to induce bleeding. Therefore estrin alone cannot be 
the sole cause of this symptom complex. No doubt that contractions 
occurred in the uteri of all patients under the influence of estrin. It is 
highly probable that the one patient had a lowered sympathetic threshold 
for pain caused by the contracting uterus or that the congestion pro- 
duced by the hormone prior to the bleeding was sufficient to account for 
the pain. The progesterone may have sufficiently relaxed the uterus 
so that the contractions were not perceptible or that circulation was re- 
established, thus relieving the pain. 

With progesterone available (prepared by one of us [C. A. E.] by 
established methods” and supplied by the Schering Corporation) the 
91 
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following seventeen selected patients were treated with small doses of 
the hormone. The amounts used were at first chosen empirically and 
siven either in divided or single doses three to six days before the 
menstrual flow or before the onset of pain. It was given at this time 
beeause of Knaus’ observation® that the uterus reacts to pituitrin the 
day before the onset of bleeding and because the hormone is in oil and 
therefore slowly absorbed. Some forty patients were treated from whieh 
seventeen were selected for further study. Those not included in this 
series were either relieved by progesterone and subsequent doses of 
sterilized oil or other ineffective materials, or they had obvious psychic 
disturbances which made any evaluation of the effect of the hormone im. 
possible. In the cases presented if the patient obtained relief with the 
hormone, she was subjected to one of two types of control. Either she 
was given injections of sterilized oil or no medication at all. If pain 
followed, progesterone therapy was reinstituted. If only partial relief 
was obtained larger doses were given. It should be pointed out that 
if the hormone is given too early or too late it is without effect, hence an 
accurate menstrual calendar and prompt injections are necessary for 
SUCCESS. 

The following observations were made: first, results of progesterone 
therapy on the relief of pain, and second, the effeet of the hormone 
on the interval, duration and character of the menstrual period. These 
observations are in the ease histories given below. In none of. the 
patients, except as noted, was there any pathologic condition, anatomical 
malformation, or obvious psyehie disturbance which could aeeount for 
the symptom complex. 


PATIENTS TOTALLY RELIEVED 


CASE 49651 was a sixteen-year-old single female who had suffered with dysmenor- 
rhea since the onset of catamenia. Menstrual cycle 14 x 24-28 x 5. Pelvic organs 
normal. She was given %4, Rb. U. progesterone on Dee. 17, 1954, and the menstrual 
period started Dec. 22, 1934 with complete relief. The same dose was given on 
Jan. 16, 1935, and the period started Jan. 19, 1955, with complete relief. As a 
control she was given sterilized oil before the next period, and menstrual flow started 
Feb. 18, 1935, five days after injection, with a return of dysmenorrhea. She was 
given the same dose of progesterone Mareh 16, and menstruation started March 21 
without pain. Medication was repeated in April with relief. A two-month control 
period was started during which no medication was given. The patient left town 
for the following three months making a control period of five months. During this 
time she menstruated regularly and had dysmenorrhea with each period. She was 
again given %4; Rb. U. of progesterone on October 16, and menstruation started 
October 19 with complete relief of pain. The following months she was given no 
medication, and the period started November 16 with pain. The next few periods 
were without pain because of the administration of the hormone. When the dosage 
was reduced to 144; Rb. U. on one occasion the patient experienced slight pain. 

CASE 91295 was a twenty-eight-year-old married female who had always had 
dysmenorrhea. Except for being mildly hypothyroid she was physically normal, and 
pelvic examination was normal. The same procedure was followed on this patient, 
with control periods during which she received no medication and experienced pain 
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with menstruation, On two occasions the progesterone was given the day before 
the onset of the period and in both instances she suffered pain. This patient has 
been followed eighteen months under controlled conditions with relief of pain. 

Case 15249 was a twenty-four-year-old married female who began menstruating 
at thirteen. Her menstrual periods were every twenty-eight days, lasting five days, 
always accompanied by dysmenorrhea, The pelvic examination was normal. She was 
ee 44, Rb. U. of progesterone Sept. 1, 1935, and menstruation started September 
4 with complete relief of pain. The following month she was given an injection 
of sterilized oil, and the period started October 2 with dysmenorrhea as_ severe 
as originally. For the next two montlis she was given 345 Rb. U. progesterone with 
complete relief, and the menstrual periods were on time. 

CASE 71913 was a sixteen-year-old single female who had always had _ slight 
dysmenorrhea. Following a gun shot injury to the frontal lobe, for some reason 
- other the dysmenorrhea became worse. The cycle was 15 x 28 x 5-6; pelvic exam- 
ination was normal. The first injection was given too early, hence she got no 
relief. A dose of 34; Rb. U. was given Aug. 27, 1935, and the period started 
September 5 without relief. The next injection of the hormone was given September 
29, and the period started October 2 with complete relief. The next month complete 
relief was obtained, and the following two months no medication was given. In 
each instance there was a return of the dysmenorrhea, and progesterone therapy 
was reinstituted with complete relief, and no change in the menstrual cycle. 

Case 100206 was a thirty-two-year-old single female who had always suffered 
with dysmenorrhea. Her menstrual cycle was 16 x 28-31 x 3. The first injection of 
34, Rb. U. was given Mar. 14, 1935, and the period started March 23, accompanied 
by dysmenorrhea. Evidently the hormone was given too early for effect. An 
injection of 345; Rb. U. was given April 16, and the period started two days later 
with complete relief. A two months control period was instituted, during which 
the cycles were normal, and the patient suffered with dysmenorrhea. Progesterone 
therapy was again established for the next three months with complete relief. 
During the next four months’ control period the patient always had dysmenorrhea. 
She was then given 34; Rb. U. of progesterone each of the next three months with 
complete relief. In no instance throughout the study was there any change in the 
menstrual cycle. 

CASE 102244 was a twenty-three-year-old single female who had suffered with 
dysmenorrhea from the onset of the cycle at fourteen. Periods were about every 
thirty-five days, lasting seven days. Progesterone therapy was instituted June 15, 
1935, at which time %4, Rb. U. was given and the period started June 18 with 
complete relief. The procedure was repeated for the next period with relief. The 
third period was used as a control and the patient experienced pain. Progesterone 
was given for the next two menstrual cycles with complete relief. There was no 
delay in the period and the constitutional symptoms were much less severe. 

CASE 105009 was a thirty-three-year-old married female with normal pelvic organs 
who always suffered with dysmenorrhea. Her menstrual cycle was 15 x 28 x 6, with 
pain beginning about one week before. Therefore 34; Rb. U. was given three times 
beginning ten days before the onset of the expected period. The first period was 
attended by some relief, as was the second and third. The eyele in all instances was 
not delayed by using three times the hormone ordinarily administered. The next 
period was used as a control, and the original symptoms returned. Subsequent 
therapy has given good results. 

CasE 93088 was a nineteen-year-old single female who had mild dysmenorrhea 
for the first seven vears since the onset of menstruation. The next year the pains 
Were more severe and the past year unbearable. Her menstrual eyele was 11 x 28 x 5, 
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and pelvic examination was normal. She was given %; Rb. U. progesterone for 
six months following the usual procedure, with complete relief. There was no change 
in the menstrual cycle. No therapy has been given for the past six months, and only 
mild symptoms have returned which do not require therapy. 


PATIENTS RECEIVING SOME RELIEF 


Case 93695 was a twenty-two-year-old single female, with normal pelvic findings 
and menstrual cycle 15 x 28 x 6-7. She had always had some dysmenorrhea which 
became worse in the past year. She was given 34; Rb. U. of progesterone October 
17, 1934, and the menstrual period started October 21 with no relief. The dose was 
doubled the next month with some relief, and in December 14 Rb. U. gave some relief. 
For the January menstrual period no medication was given with the result that 
dysmenorrhea was severe. Another 14 Rb. U. was given Feb. 1, 1955, and the 
period started February 6 with some relief. No medication was given in March, 
and the period was accompanied by severe dysmenorrhea. During each of the 
= Rb. U. was given as she claimed as mueh relief with this 


following two months 6% 
dose as the 144 Rb. U. Pains in both instances were relieved in part. This might be 
wv cause of secondary dysmenorrhea, although nothing in the history or examination 
gave any indication of same. 

CASE 25279 was a thirty-four-year-old female who had always had dysmenorrhea. 
The pelvie findings were normal, menstrual cycle 14 x 28 x 5. She was given 3; 
Rb. U. Oct. 8, 1935 with little relief. The next month no medication was given 
and she suffered considerable pain. In April the dose was increased to 44; Rb. U. 
with some relief. No medication was given in May, and pain was severe. The dose 
was increased to 6, Rb. U. for June with almost complete relief. No medication 


was given in July. The patient has not been seen since then. 


PATIENTS RECEIVING NO RELIEF 


CASE 1593 was a twenty-eight-year-old married female with normal pelvic organs 
who had always had dysmenorrhea. Her menstrual cycle was 14 x 28 x 5. She was 
given varying doses up to 64; Rb. U. on four occasions with no relief whatever. 

CASE 94387 was a twenty-year-old married female with normal pelvic findings, 
menstrual cycle 13 x 28 x 3. The dysmenorrhea started at the age of fourteen and 
has persisted to date. All types of medication were without avail. She was given 
varying doses of progesterone up to 14 Rb. U. for a period of four months without 
relief. The pain seemed to have been worse. This patient’s difficulties were severe 
enough to warrant a presacral sympathectomy, following which there was complete 
relief of pain. At operation the pelvic organs were normal in every respect. 

CASE 43864 was a nineteen-year-old single female with normal pelvic findings, 
menstrual eyele 14 x 35 x 7, who had always suffered with dysmenorrhea. She 
was given varying doses of progesterone up to 1 Rb. U. (some in divided doses) 
and in one of the five times some relief was obtained. Her pains were severe enough 
to warrant a presacral sympathectomy, following which complete relief was ob: 
tained. The pelvic organs at laparotomy were normal. 

CASE 40101 was a twenty-seven-year-old single female, menstrual cycle 12 x 31 x 6, 
who had always suffered with dysmenorrhea, Pelvic examination was normal. She 
was given varying doses of progesterone up to 1 Rb. U. over a period of six months 
without relief. Estrogenic preparations (progynon-B) in doses up to 50,000 interna- 
tional units were without effect. In no instance with either medication was there 
any change in the menstrual cycle. 

CASE 40218 was a twenty-five-year-old married female, menstrual cycle 13 x 31 » 
5; pelvic examination revealed an infantile uterus.. She had always had dysmenor- 


rhea, and received no benefit from doses of progesterone up to 6; Rb. U. over a 


2d 
period of three months. No doubt a factor in this case was the infantile uterus. 


- 
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CasE 28290 was a fifteen-year-old female, single, menstrual cycle 12 x 28 x 4, 
pelvic organs normal, who had always had dysmenorrhea. She was given doses of 
progesterone up to 6; Rb. U. on four occasions without relief. Twice she was 
given progynon-B with no relief, though the estrogenic material did not make the 
pains worse. 

Case 85749 was a twenty-nine-year-old married female who had always had 
dysmenorrhea which had become worse in the past four years. Five years ago she 
had an abortion with questionable infection. Pelvic examination revealed normal 
organs and no evidence of pelvic inflammatory disease. She was given doses of 
progesterone up to 64; Rb. U. on 6 occasions with only partial relief in one instance. 
Possibly the dysmenorrhea was secondary to the infection. 


COMPLETELY RELIEVED PARTIALLY RELIEVED NO RELIEF 
8 2 7 
47.0% 11.7% 41.38% 


From these observations it was noted that 47.0 per cent of the patients 
obtained complete relief with doses of progesterone varying from 72; 
to 6%; Rb. U. Two of the patients or 11.7 per cent claimed only partial 
relief and did not get total relief with larger doses of the hormone. 
The remaining 41.3 per cent received no benefit from therapy. In the 
latter group there was one ease of infantile uterus and two in whieh 
there was a question of old pelvic inflammatory disease, although noth. 
ing pathologie could be demonstrated on pelvic examination. 

There was no delay in the onset of the menstrual eyele caused by the 
small doses of progesterone and apparently no change in the duration 
or character of the menstrual flow. 

Those patients benefited by the hormone had some relief of con- 
stitutional symptoms and one of the patients had relief of constitutional 
symptoms and only partial relief of the pain. Two patients not relieved 
by progesterone or any other known remedy subsequently had_ pre- 
sacral sympathectomies with complete relief. The pelvie organs at 
operation were normal in all respects. 


DISCUSSION 


That progesterone has an experimental background for the treatment 
of dysmenorrhea has been established. One ean infer that there are 
certain types of dysmenorrhea which are hormonal in nature, and it is 
this group in which benefit is possible with: progesterone. One of the 
patients receiving no benefit at all had an infantile uterus which in itself 
may aecount for lack of relief. It seems strange at the moment that such 
small doses of the hormone can give complete relief, yet when one 
considers the fact that a pituitary reacton ean be elicited just before 
the menstrual period in the human being® and that small doses cause 
relaxation in the uterus of the rabbit, it is highly probable that an 
effect takes place in the human being. Relief may be explained on the 
basis of Sechréder’s theory of dysmenorrhea in that sufficient relaxation 
of the uterine musculature is obtained to insure adequate circulation 
thereby overcoming added congestion normally present at this time. 
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That some of the failures may be due to improper balance between the 
several hormones operating at this time must be kept in mind. In 
fact, two of our patients were made worse by the use of progesterone. 
Our exact knowledge coneerning the interrelation of the hormones of the 
body is only fragmentary. Continued application of this hormone un- 
der controlled clinical conditions will eventually bring to light a better 
understanding of its use. That estrin alone is not the sole factor in 
the causation of dysmenorrhea has been demonstrated.’ The role of 
the sympathetic nervous system in normal and pathologie physiology 
of menstruation and histologic studies of uterine musculature in this 
field still remain to be solved before the problem of dysmenorrhea can 
be finally solved. 
CONCLUSIONS 


Seventeen selected patients with dysmenorrhea were treated with 
progesterone. Forty-seven per cent obtained complete relief, 11.7 per 
cent claimed partial relief, and 41.3 per cent received no relief. The 
doses varied from *%4; to 1 Rb. U. given in single or divided doses 
three to six days before the onset of the menstrual flow. The possible 
mechanism is discussed. There was some relief of constitutional symp- 
toms in some of the eases. This was not a constant finding. There 
was no delay in the onset of the menstrual flow nor any change in the 
character or duration of the period caused by the small doses of the 
hormone. 
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Houtum, G. van: Six Cases of Chronic Retention of Urine in Women, Proc. Roy. 
Soc. Med. 28: 1511, 1935. 


The author together with Dr. C. C. A. Croin saw within the last two years six 
cases of chronic retention of urine in women, all suffering from a syndrome similar 
to that of prostatic enlargement. The bladder showed some trabeculation, sometimes 
saccules. The urethra was neither compressed nor obstructed. The trouble was 
located at the bladder neck, indicating a difficulty in relaxation. ‘To this condition 
The retention could not be attributed to 


Legueu has applied the term ‘‘dysectasia. ’ 
disease of the central nervous system. In one case, however, there was a spina 
bifida, and another patient suffered from Parkinson’s disease. All these cases were 
treated with Caulk’s cautery punch and either cured or greatly improved. 
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THE USE OF PARALDEHYDE ANALGESIA IN LABOR 


INCLUDING STUDIES OF THE Krrecr UPON THE UTERINE CONTRACTION 


S. Foster Moore, Jr., M.D., aNp Roperr A. McCurpy, M.D., 
CLEVELAND, OHIO 

(From the Department of Obstetrics and Gynecology of the Cleveland City Hospital, 

Maternity Hospital of Cleveland, and Western Reserve University) 


URING the past few years much effort and ingenuity have been ex- 

pended in the attempt to discover the perfect method for ameliorat- 
ing the distress associated with childbearing. Many technics have been 
offered, most of which have for a base some of the barbiturates. A num- 
ber of these are fairly successful when used by those experienced in 


the method, but all are not without certain disadvantages. However, i 
from the progress which has been made, it appears inevitable that the i 
ideal method will some day be deseribed. For this reason, each new ij 


idea presented seems worthy of adequate study and clinical trial in the iy 
interests of progress along this line. Such a ‘‘new idea’’ is that based 
upon the use of paraldehyde, alone or in combination with other drugs. 
At the present time paraldehyde is in the stage of experimental clinical 
use, but the reports which are accumulating tend to establish it as one of 


the more successful methods. 


Rosenfield and Davidoff, in 1932, presented a preliminary report on the use of 
paraldehyde in 50 cases of labor. Later, in February, 1935, they presented a more 
complete study of 300 cases. Almost simultaneously with this last report Colvin and 
Bartholomew reported the use of paraldehyde in 100 cases, and Kane and Roth in i 
175 eases. The method varied quite considerably in each series, but the results were 
satisfactory in most cases. Rosenfield and Davidoff combined paraldehyde with 
sodium pentobarbital, without which they felt that paraldehyde was ineffective. 
These authors administered the medication early in labor and often repeated the dose 
when necessary. Colvin and Bartholomew used paraldehyde with sodium amytal, but 
did not begin the medication until labor was well into the first stage and did not 
often repeat the initial dose. Kane and Roth advocated the use of paraldehyde as ; 
often as the condition of the patient may warrant. In all of these series no ill 
effects were noted in either the mother or the fetus, and recovery from the drug was 


prompt in all cases. 


A study of the use of paraldehyde in labor was begun at Cleveland 
City Hospital in June, 1934. At the onset of its use so little was known 
about the drug that no routine could be followed, and the preliminary 
series of 50 cases included various technics and combinations of drugs. 
Concerning our initial efforts in the use of paraldehyde, it will suffice 
to say that our results were encouraging enough to lead us to continue 
our studies. In all, this initial series consisted of 50 cases. In most the 
drug was given rectally with an equal amount of olive oil, the usual dose 
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of paraldehyde being six drachms, repeated every three or four hours, 
In some eases the drug was combined with morphine, sodium amytal, or 
sodium pentobarbital. In 64 per cent of these cases the results were 
satisfactory, while in 22 per cent the results were poor. The greatest 
difficulty seemed to be in poor absorption of the drug from the rectum. 
Also, in the dosage used, labor was definitely slowed. With this experi- 
ence gained, however, it was possible to proceed with a more fixed 
routine and a more definite objective. The results obtained in our last 
100 cases offer more which may be said in favor of the use of paralde- 
hyde. 
TECHNIC 


Administration.—Following the initial series of cases in which various teehnies 
and dosages were used, a method similar to that recommended by Kane was evolved 
which was used consistently in our last 100 cases. The manner in which the drug was 
administered has seemed to be of primary importance. Preparation of the patient 
was begun as soon as she was admitted to the hospital in labor. This consisted of 
the usual procedures plus an additional cleansing of the lower bowel by means of 
two or more cleansing enemas, an important detail which may lead to failure if neg- 
lected. If the patient, after rectal examination, seemed to be suitable for par- 
aldehyde the prepared dose of the drug was administered. It was found desirable 
to give the drug high in the rectum, followed by an ounce or two of normal saline 
solution. The rectal tube was withdrawn quickly, and the anus was held with a pad 
for twenty minutes. During the instillation, the patient was encouraged to breathe 
deeply, and if the pains were severe, it was occasionally necessary to administer a 
small amount of ether by inhalation. After twenty minutes the drug usually was 
well retained. 

Indications.—Paraldehyde has seemed to be equally suitable for use in primiparous 
and multiparous women. However, in order that the drug may be most effective, it 
must be given at least three hours before delivery. For this reason its use was 
limited to multiparas with no more than 4 em. cervical dilatation and primiparas with 
no more than 7 em. dilatation. It was our purpose to begin the medication as soon 
as it could be ascertained definitely that labor was established, and therefore it was 
most often given when there was much less cervical dilatation than this. An effort 
always was made to-begin medication when the discomfort of the patient warranted 
it rather than wait for any designated thinning or dilatation of the cervix. With re- 
gard to the physical condition of the patient, no contraindications to the use of the 
drug were recognized. As yet, however, too little is known to say that it is safe to 
use it in all cases, and it would seem advisable to select patients in whom there is 
no marked disability such as anemia, toxemia, or exhaustion. 

Dosage.—In our last 100 cases the dosage of paraldehyde used by Kane was em- 
ployed, and it was found to be the most satisfactory. It is based upon the total body 
weight of the pregnant patient and seems more rational than any haphazard large or 
small dose. In this method each dose consists of 1 ¢.c. of paraldehyde per nine 
pounds of body weight with an additional 3 ¢.c. to the total amount. To this also is 
added 1.5 ¢.c. of benzyl alcohol. There seems to be little doubt that the benzyl 
alcohol, because of its local action in the bowel, facilitates the retention and absorp- 
tion of the medication. Aside from a small amount of normal saline solution which 
was used to flush the medication into the rectum, nothing further was added. The 
use of the various oils with the paraldehyde was abandoned because there was much 
slower and less complete absorption with this combination. 
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After the initial dose of paraldehyde further medication was based entirely upon 
the patient’s reaction and the hypnotic effect secured. Often, within half an hour 
after the first dose was given the patient slept soundly and seemed to be experiencing 
no discomfort. This observation leads us to disagree with Rosenfield and Davidoff, who 
feel that paraldehyde is ineffective without supplementary medication. In most cases, 
however, analgesia was intensified when additional drugs were used. Whether or 
not supplementary medications were included, a second dose of paraldehyde was given 
within two to four hours after the first dose; thereafter the dose was repeated as 
often as necessary to secure the desired degree of hypnosis. When several doses 
had been absorbed, the patient usually slept soundly through the contractions, and the 
interval between doses could be extended to four or six hours if the labor was pro- 
longed. The desired objective was to deepen gradually the hypnosis by repeated doses 
of the medication until analgesia was at a maximum and amnesia complete. The de- 
gree of hypnosis at the onset of treatment was intensified by the use of other suitable 
drugs. When the optimum reaction was reached, the patient could be maintained 
easily for many hours if necessary. 

Supplemental Drugs.—In order to secure the best results from paraldehyde, it was 
often necessary to give additional medication, especially at the outset of treatment. 
The best results were obtained by the judicious use of morphine, but it was pre 
ferred not to give this to multiparas in whom sodium amytal was substituted. It 
was the practice to give one of these if the first dose of paraldehyde seemed to be 
ineffective after forty-five minutes, or if the patient was extremely uncomfortable 
when the medication was begun. In certain instances it was necessary to repeat 
the morphine, usually if delivery was delayed or restlessness became marked. 

Management of Treatment.—Needless to say, a wide variation in the individual 
After a single dose of the drug, some patients 


reaction to paraldehyde was noted. 
In a few isolated 


could be managed for many hours without additional medication. 
cases, no effect was noted even after three or four doses. Between these two ex- 
The most annoying feature of the 


tremes were observed all types of reactions. 
However, 


technic was an extreme excitability noted in a small number of cases. 
restlessness was usually manifested by only a mild stirring at the height of the 
uterine contraction, and the patient could be controlled with little difficulty. When 
excitement was marked and the patient was difficult to restrain, it usually was 
found necessary to discontinue the medication and substitute nitrous oxide or ether 
inhalations. If this restlessness was noted early in labor it could easily be con- 
trolled with adequate doses of morphine. In the management of each case under 
this type of treatment an individual consideration of the effeet of the drug was 


found to be essential if satisfactory results were to be obtained. 
REPORTS OF CASES 


In the last series of 100 cases personal observations were made by the 
authors and accurate detailed records kept. This does not represent 
the total number of cases in which the drug was used, but we preter 
to report only those cases which we were personally able to follow. 
In the cases not reported we have reason to believe that the results were 
consistent with our own. In this reported series observations were made 
as to the degree of analgesia and amnesia, the effect on the mother and 
fetus, the average duration of labor, and the various factors which might 
influence the success or failure of the technic. More recently a number 
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of cases was studied by means of the hysterograph to determine the 
effects, if any, of paraldehyde upon the strength and duration of the 
uterine contractions. 

Detailed records were kept on each patient receiving the treatment. 
In these, the medication used, the patient’s reaction to the drug, the 
progress of labor, and the details of delivery, were noted. <A final 
analysis was made and the results graded according to the criteria used 


by Kane. The summary of results is given in Table I. 


TABLE I. GENERAL SUMMARY OF RESULTS 


CASES 


GOOD YAIR POOR 


Primiparas 20% 
O7 C7 


Multiparas 43% 27% 
Total 53% 23% 


From this, it is seen that the drug was more satisfactory in primip- 
arous labors, in 60 per cent of which the results were all that 
might be expected. These patients were quiet and objectively free of 
discomfort, and had absolutely no recollection of labor pains when ques- 
tioned about this a day or two later. In 20 per cent the results were 
good and amnesia was complete, although during labor the patients 
showed varying degrees of discomfort and excitement. In the third 
sroup there were 16 per cent who had only partial amnesia and did 
not seem to be entirely free of discomfort during labor. In the last 
eroup, there were 4+ per cent, in whom the treatment failed entirely. 
The better result in primiparas apparently was due to a longer labor 
and consequently more complete medication. It is seen below that 
better results were obtained in those patients in whom labor was more 
prolonged. It is noted also, that in the groups of fair and poor results, 
the medication was given relatively later in labor than in the other 
groups. 

TABLE II. RESULTS WITH RELATION TO LENGTH OF LABOR 


“AVERAGE LENGTH OF LABOR 
RESULTS NO. CASES AFTER MEDICATION WAS 
OF LABOR BEGUN 


Excellent 5% 22 hours 10 mins, 10 hours 56 mins. 
Good 23 9 hours 36 mins. 10 hours min. 
Fair 20: hours 18 mins. 7 hours S mins. 
Poor d 17 hours 4 mins. 8 hours 22 mins. 


A summary of the medication used in each of the groups is given be- 
low. It will be seen that no supplementary drugs were given in most 
cases. In this study, medication in addition to paraldehyde was with- 
held in order to study the action of the drug unaided. However, it is our 
opinion that many cases would have shown better results had morphine 
been given more often early in labor. 


EXCELLENT 
16% 1% 
27% 3% 
20% 1% 
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TABLE III. SUMMARY OF ALL MEDICATION USED 
NO. PATIENTS RECEIVING PATIENTS RECEIVING 
SUPPLEMENTARY MEDICATION PARALDEHYDE ONLY 


RESULTS AY. NO. DOSES 


PARALDEHYDE MORPHINE SOD. AMYTAL NUMBER AV. NO. DOSES 
Excellent 3.0 12 5 36 2.9 
Good 3.0 5 = 16 29 
Fair 2:5 3 10 2.0 
Poor 2.5 1 0 3 2.7 


The method by which the cases in this series were delivered is of some 
interest. As is the practice at City Hospital, low foreeps frequently 
were used to terminate labor. As might be supposed, paraldehyde, as 
any satisfactory analgesic, greatly decreases the patient’s voluntary 
expulsive forces and therefore would tend to prolong the second stage 
if intervention were not practiced. However, it is quite possible that 
labor might have terminated spontaneously in a greater number of cases 
without a greatly protracted period of second stage labor. In this series, 
89 patients were delivered by some operative procedure and 11 delivered 
spontaneously. 

TABLE LV. MeEtTiHOpD Or DELIVERY OF 100 CASES 


Spontaneous 1] 
Low forceps 
Midforceps 12 
High Midforceps l 
Breech extraction 4 
Bill-Seanzoni maneuver 8 
Podalie version and extraction 5 


In all the cases in which paraldehyde was used, there were sur- 
prisingly few complications which might have been attributed to the 
medication. There were no maternal deaths and no stillbirths or neo- 
natal deaths. The patients recovered promptly from the effects of the 
paraldehyde although drowsiness often persisted for a day or two. In 
all eases the newborn breathed spontaneously or with slight stimulation 
and seemed to be entirely free from the effects of the drug. It was noted, 
however, that the odor of paraldehyde persisted upon the breath of the 
newborn child for several hours. Why the child is entirely unaffected 
by the drug, when it is present in large enough quantities to be exhaled 
for a period of hours, has not been explained. As to the possibilities 
of some remote or delayed effects which paraldehyde may have on the 
mother or fetus, nothing can be said at this time except that paraldehyde 
has been generally recognized to be a powerful hypnotie of low toxicity. 
Experimental work on this phase of the subject will be necessary to 
guarantee its absolute safety. 


STUDIES OF EFFECT UPON UTERINE CONTRACTIONS 


One very important factor which must be considered in judging any 
type of analgesia during labor is the effeet which it has upon uterine 
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contractions and the progress of labor. Obviously, any medication 
which materially delays or stops the process of delivery must be dis- 
earded as unsatisfactory. After some observation, it was noted that 
paraldehyde momentarily lessened the intensity and duration of the 
uterine contractions but did not seriously lengthen labor. In order to 
obtain some substantial proof of this, a number of patients under treat- 
ment with paraldehyde were studied by means of the Dodek hystero- 
eraph. In this manner graphie evidence of the uterine contractions was 
obtained. The apparatus employed was that devised and used by 
Dodek, at Maternity Hospital in Cleveland, for the purpose of studying 
the effect upon the uterine contractions of drugs given during labor 
and upon the postpartum uterus. Contractions are recorded by fixing 
the apparatus upon the external surface of the abdomen of the patient. 
The method is quite satisfactory in that it records accurately the fre- 
quency, duration, and intensity of the contractions and does not require 
any vaginal or intrauterine manipulation. 

Fig. 1 is a reproduction of one of these records taken upon a multip- 
arous patient before and after she had been given a single dose of 
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Fig. 1.—Reproduction of a uterine tracing made with the Dodek hysterograph, 

showing the effects upon the uterine contraction of a single dose of paraldehyde given 

rectally. The patient was a multipara in active labor. Note the momentary period 

of relative uterine inertia followed by a prompt return to normal intensity of the 
contractions, and the continued progress of labor. 


paraldehyde ecaleulated on the basis deseribed above. This illustrates 
very well the type of response noted in each ease. In some, the drug 
acted less quickly, but almost uniformly there was a lessening of the 
intensity of the contractions with decreased duration and prolonged 
interval. However, it will be noted that this reaction was quite brief, 
and within fifteen or twenty minutes, the contractions regained their 
previous character. It is quite apparent that the sedative effect secured 
by the paraldehyde does not depend upon lessening the severity of 
the uterine contraction, because this desirable action of the drug persists 
for several hours after the contractions have resumed their previous 
intensity. In most cases, the contractions became more severe and 
labor proceeded most rapidly at about the time the maximum hypnotic 
effect was attained. 

Consequently, it seems that paraldehyde given in the manner de- 
scribed does not materially slow labor. The average length of labor 


MOORE-MC CURDY: PARALDEHYDE ANALGESIA IN LABOR 103 


in these eases is shown in Table IT. It will be seen that the time elapsing 
between the beginning of medication and delivery is well within the 
expected range of normal labors. It must be noted, however, that false 
labor or uterine contractions which are very feeble may be stopped 
entirely by paraldehyde as by many other drugs. In order to avoid 
postponing the onset of labor, the medication always was withheld until 
there was definite evidence that labor was established. In this matter 
our judgment was not always correct, but in those cases in which we 
delayed the onset of labor, we were never led to believe any ill conse- 
quences resulted. 
DISCUSSION 


We are not convinced by our observations that the paraldehyde technie 
is the ideal method of analgesia for use during labor, but we do believe 
that it deserves a place among the better procedures. Perhaps further 
use of the drug will result in sueh refinement of teehnie that it will 
become the method of choice in most eases. Certainly, the use of 
paraldehyde is not the entire solution to the problem. It has a most 
disagreeable odor and, being given rectally, is subject to the uncertainties 
of this route. It is not satisfactory if the medication is begun late in 
labor, and therefore does not entirely replace the established methods of 
ether or gas inhalation. At present we do not use the technic routinely, 
but prefer to continue with the use of morphine and scopolamine in most 
eases. We are not led to believe that it is better than the morphine- 
scopolamine technic, although it is a simpler technic, probably more 
generally applicable, and more readily adaptable for use in institutions 
in which the morphine-seopolamine routine is earried out with diffi- 
culty. 

SUMMARY 


1. A study is presented in which paraldehyde was used in 150 eases 
during labor. The procedure followed is deseribed in detail. 

2. In 76 per cent of the last 100 eases in whieh the drug was used, 
the results were satisfactory, whereas in 4 per cent the method failed 
entirely. The results are better in primiparous patients and in those 
patients in whom the medication was begun early in labor. 

3. More satisfactory results are obtained when paraldehyde is sup- 
plemented with morphine or sodium amytal. 

4. Apparently paraldehyde does not materially slow labor, but soon 
after it is administered there results a momentary period of relative 
uterine inertia. 

5. As far as is known, paraldehyde is absolutely safe in the dosage 
recommended. It seems to have no bad effects upon the mother or 
fetus. In this series there were no maternal or neonatal deaths from 
any cause. 
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6. Complete approval and recommendation of the technic is withheld 
until more elinieal experience has accumulated. 
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QUANTITATIVE FRIEDMAN TEST IN HYDATIDIFORM MOLE 
AND VOMITING OF PREGNANCY * 


PRELIMINARY REPORT 


FERDINAND J. SCHOENECK, M.D., Syracusg, N. Y. 


(From the Department of Obstetrics, College of Medicine, Syracuse University) 


HE study, herein reported, was undertaken to determine the min- 


imum amounts of urine, at various stages of pregnancy, required to 
produce positive Friedman reactions. With such normal standards 


established, a quantitative Friedman test is made available. Such a 
test would seem to be especially important in differentiating normal 
pregnancy from hydatidiform mole. 


TECHNIC 


Nonpregnant does weighing at least 1,500 gm. and between sixteen and eighteen 
weeks of age were used. All animals were of the same or similar breeds and were 
obtained from the same source. Fractional intravenous injections of known preg- 
nancy urines were made in dilutions of 0.025 ¢.c.; 0.05 ¢.c.; 0.1 ¢.¢e.; 0.5 ¢.e.3 1.0 c.e.; 
3.0 ¢.¢e.; ete. Two to six rabbits were used for each test. The animals were laparot- 
omized forty-eight hours after the injections. Corpora hemorrhagica or fresh corpora 


lutea were the criteria for a positive reaction. 


STANDARDS 


There was a considerable variation in the amount of urine required in individual 
eases and in the different stages of pregnancy. Concentration of the urine as 
evidenced by the specific gravity was also a factor to be considered. In general, the 
smallest amounts gave positive reactions between the sixth and tenth weeks of preg- 
naney. 

Sixty-seven quantitative determinations were made on 41 known pregnant patients. 
The average minimum amounts of urine giving positive reactions are tabulated in 
Table II. Further work may alter this table somewhat, but it is felt that there will 
be no major changes. The smallest amount that gave a positive reaction in normal 


> 


pregnancy was 0.05 ¢.c. The maximum amounts. varied between 3 c.c. and 5 c¢.c. 


*Aided by a grant from the Hendricks Research Fund. 
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This latter statement, however, is open to qualifications. The fact that we encounter 
approximately 2.5 per cent negative errors in our clinical tests (employing 15 ¢.c. of 
urine) would seem to indicate that a certain few individuals excrete very little of 
the substance responsible for the reaction. This, however, does not detract from 
the use of the test in differentiating hydatidiform mole from normal pregnancy, since 
we are essentially interested in the hyper- rather than the hypoexeretion of the sub- 
stance. 
HYDATIDIFORM MOLE AND CHORIONEPITHELIOMA 


The results of the quantitative test in four cases of hydatidiform mole 
and one of chorionepithelioma are, likewise, listed in Table I]. A wide 
variation (between 0.0063 ¢.c. and 5.0 ¢@.e.) is noted in the mole eases. 
It is most interesting to note that the cases showing marked hyper- 
exeretion of the substance responsible for the reaction (Moles 2 and 4) 
exhibited typical textbook specimens of hydatidiform mole, i.e., grape- 
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like masses of vesicles, whereas, in the other two instances (Moles 1 and 
3), the specimens were made up principally of fibrous tissue with com- 
paratively few vesicles. 


VOMITING OF PREGNANCY 


Early in this study, we obtained a positive reaction with 0.025 ¢.c. of 
urine from a patient with pernicious vomiting of pregnaney. The first 
interpretation placed on this finding was that there was an excessive 
amount of the substance present due to simple concentration of the urine 
associated with dehydration. Further study, however, seems to make 
this simple explanation questionable. 

Fig. 1 shows the composite results of 84 quantitative tests on 56 
pregnant patients. All these individuals were closely observed elin- 
ically. The patients were divided into four groups: Group 1, women 
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absolutely free from nausea and vomiting. Group 2, patients with some 


nausea and occasional vomiting, the so-called ‘‘ physiologic vomiting’”’ 
of pregnaney. Group 3, patients with an excessive amount of vomit- 
ing, some loss of weight, ete. Group 4, definite pernicious vomiting 


of pregnancy. 
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Fig. 3. 


Examination of this chart shows that the group m which nausea and 
vomiting were absent required more urine to produce positive results 
than did the groups in which these symptoms were present. The contrast 
is especially marked between the first group and that including the 


pernicious vomiting eases. 
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It was further ascertained that in the pernicious vomiting eases, as 
the symptoms abated, the amount of urine required to produce a positive 
reaction increased. Fig. 2 shows four of these cases, the arrow in each 
instance indicating the point at which the patient was considered cured. 

Fig. 3 shows a very interesting contrast. The upper portion of the 
chart represents the quantitative tests on a gravida ili with severe 
pernicious vomiting. This same patient became pregnant again the 
following year. She was hospitalized in the fifth week of pregnancy. 
On a strict régime, pernicious vomiting did not recur, and the lower por- 
tion of the chart shows the quantitative studies in that pregnancy. 

Fig, 4 illustrates a weekly quantitative study of a patient with the so- 
ealled physiologie type of vomiting (Group 2). It will be noted that 
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Fig. 4. 


in general the periods of nausea were associated with high dilution 
positive tests. It was observed that while there was no change in the 
amount of urine required from the thirteenth to the nineteenth weeks 


TABLE I 


Normal pregnancy 6 weeks Sp. Gr. 1.018 ; C.C. 
Pernicious vomiting 6 weeks Sp: Gro Pos, with 0.0125 c.c. 
Normal pregnancy — 7 weeks Sp. Gr. 1.030 Pos. with 0.5 C.c. 
Pernicious vomiting 7 weeks Sp. Gr. 1.026 Pos. with 0.025 e.c. 
Pernicious vomiting 7 weeks Sp. Gr. 1.015 Pos. with 0.025 c.c. 
Normal pregnancy 9 weeks Sp. Gr. 1.019 Pos. with 0.5 C.c, 
Pernicious vomiting 9 weeks Sp. 1.012 Pos. with 0.0125 c.e. 
11 weeks sp. Gr. 1.015 Pos. with 1.0 Ge, 


Normal pregnancy 
Pernicious vomiting 
with hydat. mole 11 weeks sp. Gr. 1.001 Pos. with 0.0075 c.e. 
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of pregnancy, the intensity of the test, as evinced by ‘‘blood points’’ or 
fresh corpora lutea in the ovaries of the test animal, definitely decreased. 
This series of tests was carried out on twenty-four-hour specimens. 
Although concentration of the urine, due to dehydration, in the vom- 
iting cases cannot absolutely be ruled out as a factor in the above find- 
ings, the following contrasts (Table I) are given to show that simple 


concentration does not seem to be the entire explanation. 


SUMMARY 


We are attempting to establish standards as a basis for a quantitative 
Friedman test. Using these standards, a differential diagnosis between 
normal pregnancy and hydatidiform mole was attempted in four eases. 
In two of the moles, definite evidence of a markedly excessive excretion 
of the substance responsible for the reaction was found. In the other 
two, such findings were not present. These latter moles did not present ) 
the typical pathologie picture; they probably had ceased to grow, or ) 


were actually undergoing degeneration. It is our impression, at the 
present, that the quantitative test, herein described, will be of real 
value in aiding the diagnosis of an active hydatidiform mole, but that i 


it will be of questionable value in ruling out a mole that has ceased to 
grow or is undergoing degeneration. The single ease of chorionepitheli- 


oma does not allow an expression of opinion. 

The data presented on vomiting of pregnaney would seem to open 
a new avenue of approach to a possible etiologic explanation of the 
condition. The presence of an excessive amount of the substanee re- 
sponsible for the reaction in the urine of vomiting cases has been con- 
sistent and has been quite constant as to contrast with the findings in 
normal pregnancy. The factor of concentration of the urine due to 
dehydration must, of course, be ruled out. We feel that we are able 
to eliminate this factor, at least as far as relationship to specifie gravity 
of the urine is coneerned. As another link in the chain, we are at 
present repeating the work as outlined above on blood serum. 

While there is insufficient evidence to advance a hormonal explana- 
tion of the cause of vomiting of pregnancy, the evidence, to date, would 
seem important enough to warrant continued investigation. 
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THE USE OF PROGESTERONE IN COMBATING HABITUAL 
ABORTION* 


Howarp Kang, M.D., F.A.C.S., Wasutneron, D. C. 


(From the Department of Obstetrics and Gynecology, the George Washington 
University) 
oe abortion’’ is used in the title of this report in deference 
to eurrent terminology. ‘‘Repeated spontaneous abortion’’ de- 
seribes the condition without admitting failure in diagnosis by dis- 
missing it as simply a habit. As investigation in the field of endocrinology 
advances, new facts are being brought to light which are certain to 
reveal many hitherto unknown causes of bodily dysfunction. When 
it was learned that the presence of an adequate amount of progesterone 
is essential to the nidation and growth of the fertilized ovum in the 
endometrium, the reason for one type of abortion was automatically ex- 
plained. When it was realized that lack of progesterone could be re- 
sponsible for abortion in the absence of physically demonstrable pathol- 
ogy, the method of treatment was obvious. The problem then beeame one 
of obtaining progesterone with which to augment the insufficient supply 
furnished by the glands of the would-be mother. The most commonly 
available source of the hormone was the extract of the corpus luteum. 
This complex substance contains antagonistic estrin, and its effect, there- 
fore, could not always be foretold. For several years corpus luteum 
extract has been emploved with marked success in treating spontaneous 
abortions of undiscovered origin, and with the isolation and commercial 
availability of pure progesterone, the small percentage of failures should 
still further be diminished. 

The first report of the treatment of habitual abortion by hypodermic 
injections of corpus luteum extract was that of J. C. Hirst in 1918. 
Among the patients to whom Hirst was giving this substanee for the 
control of hyperemesis were two who had had 9 and 10 spontaneous 
abortions, respectively. To his surprise, both of these women carried 
their pregnancies to term. The suggestion that this method of treat- 
ment be adopted in such cases was not widely accepted, although it 
has been employed with some success by Mazer and Goldstein. In a 
previous article, the author reported 26 eases of habitual abortion 
treated as suggested by Mazer and Goldstein, in which 22 living chil- 
dren were obtained. These are included in this report. Krohn, Falls, 
and Lackner, in 1935, reported 19 cases of threatened and habitual 


abortion treated by isolated lutein hormone, with successful results in 14. 


*Read at the meeting of the Section on Medical Sciences of the American <As- 
sociation for the Advancement of Science held at St. Louis, Jan. 2, 1936. 
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The 40 cases here reported are all private patients of the social and 
financial strata from which the obstetric specialist draws his practice. 
Cases of threatened abortion and those who presented any demonstrable 
pelvic pathology have not been included in this series. In 20 cases there 
had been but one previous abortion, and undoubtedly some of these 
patients would have gone to term without treatment in a subsequent 
pregnancy. <A careful search of the literature failed to provide any 
information as to the expectaney of successful pregnaney following 
spontaneous abortion, and as all of these patients had aborted from 
causes unknown, it is assumed that endocrinopathy was responsible. In 
14 eases there had been 2 previous abortions; in 4 eases, 3; in 1 ease, 4; 
and in 1 ease, 6. Ten patients had each borne a living child and subse- 
quently had aborted from 1 to 3 times. 

Of the four failures previously reported, one pregnancy ended at the 
sixth month by premature separation of the placenta. In one ease, what 
was apparently a two months’ fetus was expelled at the end of the fifth 
month after three months of treatment. Two patients aborted at the 
third and fourth months, respectively, after two months of treatment. 

Believing that the thyroid gland plays a part in all endocrine dysfune- 
tion, and that it stimulates glandular activity in general, thyroid and 
iodine preparations are given to these patients in addition to proges- 
terone, as suggested by Mazer and Goldstein. Treatment is begun as 
soon as the patient presents herself for prenatal care, usually after the 
second period has been missed. Progesterone, in the form of proluton, 
14, rat unit, is given intramuscularly every other day for ten doses. 
This procedure is repeated at three-week intervals until the end of the 
fourth month. In addition, the patient takes 0.5 gr. of desiccated thyroid 
three times daily for two weeks and 4 gr. of sodium iodide three times 
daily for the following two weeks; then, resuming the thyroid, a change 
is made to sodium iodide every two weeks. At the end of the sixth 
month, this medication is stopped. The patient’s activities are not 
curtailed except in regard to intercourse, which is forbidden. In the 
first 26 cases, 2 c.c. of corpus luteum were given instead of progesterone. 

During the observation of these 40 cases, there have developed several 
subjects interesting for speculation and inviting further investigation. 
No eonelusions ean be drawn from so small a series of eases, but the 
recording, as time goes on, of the results of many observers will lead to 
valuable information regarding these points. 

First, in comparing the results in the use of progesterone with those 
obtained when corpus luteum extract was employed, it will be seen that 
there were no failures with the former in 14 eases and 4 failures in 26 
eases with the gland extract. In one ease, the patient had aborted 
spontaneously in her first pregnancy, aborted after treatment with 
corpus luteum in her second pregnaney, and was carried to term in her 
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third pregnancy, when progesterone was used. Pure progesterone, there- 
fore, would seem from this small amount of evidence, to be the more 
efficient. 

It has been a rather common assumption that a full-term pregnaney 
following one or more abortions was proof that the maternal endocrine 


system had become properly adjusted and that the abortion ‘‘habit’’ 
had been broken. One patient in the corpus luteum series, who had 
previously aborted three times, became pregnant six months after the 


birth of her child. Not being particularly anxious to have another 
baby so soon after the first, she took no treatment, and aborted at the 
twelfth week. The patient who had had six abortions and one living 
child, in a subsequent pregnancy delayed reporting for treatment until 
the tenth week. Progesterone injections were started, but abortion 
occurred after four doses had been given. This case is not reported 
as a failure as the treatment was obviously inadequate. These two are 
the only patients who have become pregnant after having produced 
living children, and the fact that both aborted suggests, at least, that 
a full-term pregnancy does not cure the endocrine dysfunetion which 
probably eaused the previous abortions. 

Demanding serious consideration is the question of the normality of 
children born of mothers who have previously aborted. In the 36 living 
children in this series, there was one case of spina bifida, one of pyloric 
stenosis which required operation, and one ease in which there were 
present imperforate anus, a congenital heart lesion, and mongolism. 
Three of the mothers who, under treatment, produced normal children 
had previously borne babies with spina bifida. Several investigators, 
notably Huntington and Streeter, have shown that a large percentage of 
aborted fetuses show anatomical defects. These fetal defects have been 
ascribed to deficient germ plasm, but there must be a reason for such 
deficiency, and the above results at least pomt to endocrine dysfunction 
as the possible underlying cause. It may be that preventing the ex- 
pulsion of abnormal fetuses in the early months of pregnancy is combat- 
ing nature’s provision for the elimination of the unfit. 

Recently the author has begun a study of the hormones in the blood 
of women who have produced defective children. Three have been 
examined with the rather significant result that two showed very weak 
positive estrin reactions, while in the third, estrin was entirely absent. 
This is a subject that deserves thorough investigation. Should it be 
found that some of the fetal anomalies are due to a deficiency of estrin 
or other hormones, prophylaxis and treatment would become relatively 
simple. 

SUMMARY 


1. In 40 cases of repeated spontaneous abortion treated by proges- 
terone and thyroid extract, 36 living children were born. 
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2. Pure progesterone seems to be more effective than the extract of the 
corpus luteum. 

3. The fact that a pregnancy has been successfully completed does 
not obviate the necessity for treatment in subsequent pregnancies. 


4. The incidence of fetal abnormality is high among women who bear 
children after having previously aborted. 


5. Endocrinologie investigation of women who bear defective children 


may be the means of discovering the cause and providing a method of 


eliminating this complication of pregnancy. 
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INTRAMUSCULAR INJECTION OF VITAMINS A AND D 
CONCENTRATES DURING PREGNANCY 


PRELIMINARY REPORT 


B. B. FINKELSTONE, M.D., JosepH H. Howarp, M.D., F.A.C.S., ANb 
Marcus Paris, M.D., BripGeport, CONN. 


HE purpose of this investigation was to show whether high con- 


centrations of vitamins A and D from fish liver oils in a suitable 
vehicle for intramuscular injection would provide a satisfactory method 
for administering these two vitamins in the pregnant individual, who, 
in many eases, due to gastric intolerance and the disagreeable after- 
taste of high vitamin-bearing preparations and the finicky palate of 
the gravid, cannot be expected to consume orally with regularity high 
vitamin-bearing foods or vitamin A and D preparations. 


The chief purpose was to determine whether repeated injections at 
monthly intervals of high concentrations of the fat soluble vitamins 
would produce untoward toxie effects and whether or not preparation 
would be assimilated. A blood serum ealeium estimation was made on 
all patients, in order to determine whether the high vitamin intake would 
produce an abnormally high blood serum calcium with a normal diet 
or a diet high in ealeium and phosphorus. An equally important ob- 
ject of the investigation, however, was to determine the effect of the 
parenteral concentrate on the general condition of the gravid patient 
during the prenatal period and its noticeable effect on ameliorating, 
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to some extent, the complications occurring during parturition. The 
effect of the treatment on lactation and on the infant were noted while 
both mother and child remained in the hospital. 


METHOD 


A concentrate of vitamins A and D prepared from cod liver oil was injected at 
monthly intervals. During the first visit, a general physical examination was made. 
Blood samples were taken for Wassermann tests and calcium determinations. The 
teeth were thoroughly examined by a dental hygienist and record made of the dental 
condition. After the first visit, blood samples were taken from each patient at 
monthly intervals to note the change, if any, in blood serum calcium in patients of 
the control and treated groups. Since the examination and trestment prior to 
parturition were made in the Bridgeport Welfare Clinic and the deliveries were 
made in St. Vincent’s Hospital maternity wards, the obstetrician concerned in the 
delivery had practically no knowledge of the prenatal treatment of the patient. 
While it is difficult to establish a vitamin deficiency in the dietary of the clinic 
patient, the examination of the teeth and general appearance of practically all pa 
tients included in this report seemed to indicate a vitamin D deficiency in their diet. 


2 HISTORICAL 


The accelerated metabolism, the augmented needs of the maternal 


organism of the pregnant, the drain by the fetus for its formation and 
sustenance, and the roles of vitamins A and D in these functions, as 
well as the pathology due to the deficiency of the vitamins, are too well 
recognized by the obstetrician to be discussed in this article. There are, 
however, pathologic conditions resulting indirectly from vitamin de- 
ficiencies during pregnancy and methods of treatment that require 
further study. 

Wolbach and Howe! and others have demonstrated the metaplastic alteration in 
the epithelia in vitamin A deficiencies. It is undoubtedly the keratinization of the 
epithelia that is responsible for the lowered resistance to infections. Gardner? noted 
the favorable influence of cod liver oil concentrate in the treatment of leucorrhea of 
an infectious origin. Complications of pregnancy and delivery due to vitamin 
deficiency were reported by Gjorgy and others. Stein’ obtained good results with 
high vitamin A intake in specific urethritis. 

Mellanby and Green4 advocate vitamin A therapy as a measure against septicemia. 
They consider it of special significance that puerperal sepsis is primarily an invasion 
of the epithelium of the generative organs by pathogenic bacteria. The compre- 
hensive investigation of these workers of the effect of vitamin A and D therapy in 
550 pregnant women shows a remarkable reduction of morbidity in the vitamin 
treated patients. 

According to Bosworth, Bowditch and Giblin, the caleium demand for the grow- 
ing fetus 1s approximately 0.006 gm. per day during the first four months to over 
0.6 gm. at term. This alteration in the concentration and distribution of serum 
valcilum in pregnancy and parturition, obviously calls for a supplementation of 
vitamin D, which is essential in osteologie growth for the child and the correction 
of the lowered maternal serum calcium due to fetal drain. 

Fish liver oils have been found most suitable as a source of vitamins A and D. 
The odor, taste, and gastric intolerance of these oils have been serious drawbacks, 
especially in gravid states. The effectiveness of cod liver oil concentrate as an anti- 
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rachitic agent has been demonstrated by De Sanctis and Craig® and later by Barnes.6 
Concentrates of fish liver vitamins in tablet or capsule form constitute an improved 
step forward. Even here, there are innumerable instances of gastric intolerance and 
disagreeable after-taste, particularly during pregnancy. Furthermore, many clinical 
instances of impaired intestinal absorption of vitamins have been reported. Bloch? 
made effective use of parenteral administrations of cod liver oil concentrate in 
patients having gastrointestinal and hepatic functional disturbances. Blegvad’ was 
successful in treating night blindness and xerosis due to faulty assimilation with 
parenteral administrations of a preparation having a potency 100 times that of cod 
liver oil. A diet high in vitamin A had been ineffective during a trial of six weeks 
in Blegvad’s patient. The patient was given 1 ¢.c. parenterally with rapid absorp- 
tion and without local inflammation. 

Gordon and Titherington® investigated the parenteral administration of vitamin 
concentrate in 67 tuberculous patients with vitamin deficiencies, and suggest the con- 
sideration of the injections when patients are unable to take a standard diet or can- 
not tolerate the oral administration of cod liver oil or accessory food substances. 
Gordon and Titherington’s patients received daily or three times weekly, subcutaneous 
or intramuscular (in a few instances) injections of cod liver oil concentrate into the 
arms (in a few instances into the buttocks). The greatest number of injections in 
any patient was 57 (in a period of seven weeks). The absorption of the oil was more 
rapid and complete than is usually noted in oil injections and not more disturbing 
than when iron and certain other drugs or combinations are employed. These work- 
ers state that when considering their laboratory data, ‘‘it seems that the utilization 
of both vitamins A and D is accomplished effectively through subcutaneous adminis- 
tration.’’ 

Wilkins and Kramer1° obtained calcification and improved blood calcium and 
phosphorus in children by giving intramuscular injections of an ether solution of 
cod liver oil concentrate. 


PREPARATION OF THE CONCENTRATE FOR INTRAMUSCULAR INJECTION 


A concentrate was prepared by dissolving a sufficient amount of a cod liver oil 
extract prepared according to the Marcus process for concentrating vitamins A and 
D, in neutral sesame oil of high quality. The finished preparation contained 100,000 
to 125,000 vitamin A units and approximately 12,500 vitamin D units (U.S.P.X 
1934) per c.c.* The preparation was packaged in 5 c.c. serum vials and stoppered 
with Duprene stoppers. Sterilization was effected by heating the sealed vials for 
twenty minutes at 101° C. in an autoclave at three twenty-four-hour intervals. 
Bacteriologie tests showed that this method of sterilization was satisfactory. Biologic 
tests seemed to show no destruction of vitamin A during the sterilization process. 

Rats weighing approximately 75 gm. were found to tolerate as much as 0.7 ¢.c. 
of the prepared concentrate when injected intramuscularly. Encapsulated oil was 
not found to remain in the muscle near the site of injection as reported by Koehne 
and Mendel11 when cod liver oil-lecithin emulsion was injected. Apparently the un- 
saponifiable fraction of cod liver oil when dissolved in sesame oil is more readily 
assimulated than the cod liver oil. 

Before parenterally administering the concentrate to pregnant women, twelve 
normal male adults received injections of 0.5 ¢.c. into the gluteal area in order to 
determine whether local reactions would be produced by the vitamin A and D con- 
centrate in sesame oil. No untoward effects resulted from these preliminary injec- 
a rapid assimilation of the oil injection was apparent. 


tions and in every case 


*The calcium and phosphorus fraction of milk used in this investigation is known 
as Phos-Cal. 
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CLINICAL STUDIES 


Four groupings were made of 100 pregnant women reporting to the Prenatal Clinie 
of the City Dispensary. One group of 42 women served as a control; a second group 
of 2 
mins A and D at four-week intervals; the third group of 25 women received intra- 


fod 


7 women were given intramuscular injections of the prepared concentrate of vita- 
muscular injections of 1 ¢.c. of the prepared concentrate at four-week intervals, plus 
1 gram of calcium and 0.585 gm. of phosphorus in protein combination as found 
in milk, daily; and the fourth group of 6 women, received 1 gm. of calcium and 
0.585 gm. of phosphorus in protein combination as found in milk, daily, but none of 
the parenteral concentrate of vitamins A and D. 

With a few exceptions, the general appearance and dental examination of all 
patients in the above groups seemed to indicate a vitamin D and calcium deficiency. 
Although most patients were supplied with food by relief agencies, they were of good 
weight. Physical examinations were made on all patients. Blood samples were taken 
during the first clinic visit for Wassermann tests and blood serum calcium determina- 
tions. The fall and rise in the blood serum calcium was determined, at four-week 
intervals, in all patients. The intramuscular injections of 1 ¢.c. of the vitamin con- 
centrate were made at four-week intervals in patients of the second and third groups. 
The calcium and phosphorus supplements for the third and fourth groups were sup- 


plied in palatable lozenge form. Three of these lozenges which were consumed daily 


contained approximately 1 gm. of calcium and 0.585 gm. of phosphorus in protein 
combination such as found in milk.* Since all patients reported to the clinic after 
the fourth month of pregnancy, the greatest number of injections given any 
patient was four. All injections were made into alternate gluteal areas, using a No. 
19-G needle 114 inches long, while the patient was standing. 

With the exception of a comparatively small number of cases of swelling, redness 
and itching at the site of injection, there were no local or other untoward effects. 
in most cases where patients had swelling after one injection, it did not occur in the 
following injections. This seemed to indicate that the method of injection may have 
been somewhat responsible for the local reaction which in no case lasted longer than 
three or four days. Practically all patients exhibiting no local muscular resistance 
to the injection were free from all minor local untoward effects. The application of 
warm compresses, as suggested by Gordon and Titherington,? seemed to reduce swell- 
ing and itching. Apparently, the concentrate was rapidly absorped and examination 
of patients on following visits showed no encapsulated oil in the muscle. While the 
blood serum calcium determinations may show a higher calcium within the normal 
range in the patients of the groups receiving the vitamin concentrate and the vitamin 
concentrate plus the calcium and phosphorus fraction of milk, the difference in the 
calcium levels in the control and treated groups was not sufficient to attribute a 
noticeable effect from either treatment. These findings seem to confirm the results of 
other workers, Cantarow,12 Stewart and Percival,13 Coons and Blunt,14 Mendenhall 
and Drake,15 that the blood maintains its serum calcium level at the expense of the 
calcium deposits in the body when there is a deficiency in the dietary regimen, 


CONCLUSIONS 


Conclusions cannot be drawn as to the value of the vitamin econeen- 
trate injections alone or in combination with the ealeium and phos- 
phorus compound during the prenatal period from the number of eases 
investigated. However, patients having minor complications, such as 


*The intramuscular concentrate of vitamins A and D is known as Jectovin. 
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feelings of listlessness and sensations of oppressiveness, seemed to be 
relieved after both the vitamin concentrate injections with and without 
the calcium phosphorus compound (oral) were administered. 

Exeept for the uniform absence of toxic symptoms, hospital records 
of the parturitions and the stay of the mother and child in the hospital 
show nothing outstanding that may be concluded from or attributed to 
the vitamin A and D injections or the calcium administration. The 
treated groups were practically devoid of the complications usually oe- 
curring in a few patients in the number under observation, such as long 
labor, loss of blood, insufficient lactation, ete. 

Apparently the average woman is capable of storing a considerable 
amount of vitamins A and D, and since the injections of fairly large 
amounts of these vitamins do not abnormally affect the blood calcium, 
it is suggested that the intramuscular injections of vitamins A and D 
be given consideration where oral administration is ineffective or im- 
practical, in cases of fractures, tuberculosis, pregnancy, severe rickets, 
ete. 

RESUME 

There is an accelerated metabolism in the state of pregnancy. There 
is an obvious drain by the fetus on the maternal organism. And there 
is apparently some degree of vitamin A and D deficiency. 

With these clinical axioms in mind, an anticipatory therapeusis by 
the acecoucheur is in order. 

Absorbability, effectiveness, infrequent administration, and respect 
for a whimsical palate and an intolerant stomach are the key desiderata 
in the administration of vitamins A and D in pregnant women. 

Intramuscular injection of a high concentrate in 1 ¢.c. dosages every 
fortnight has proved practical and safe from every angle. 

In this foregoing clinical investigation no morbid phenomena or 
postpartum pathology existed. It is not alleged that the intramuscular 
A and D administrations are the source of normaley in this series of 
eases. The primary purpose was simply to determine whether a high 
concentrate of vitamins A and D from fish liver oils can be administered 
intramuscularly with good effect and withceut toxie reaction in the 
gravid, a state so prone to vitamin inadequacy. It has been shown that 
it ean and with little or no local reaction at the site of injection, and 
with no fear of toxicity. 

The advantages accrued are: 

a. The palate and gastrointestinal tract were not goaded into rebellion. 

. The dosage, 1 c¢.c. 

. Hrequency, about every two to four weeks. 

. Multiplied effectiveness. 

. Patient under vigilance of her attending physician. 


. Increased storage of these vitamins thus forestalling a deficiency. 
Due to lack of space, tables of blood caleium determinations are omitted but are 


added to the author’s reprints. 
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FACTORS AFFECTING THE INCIDENCE OF PUERPERAL 
MORBIDITY* 


WitH SpeciAL REFERENCE TO THE EFFECTS OF VAGINAL AND RECTAL 
EXAMINATIONS PERFORMED DURING LABOR 


Harry Geaerson, B.S., M.D., ALLAN A. GEGERSON, B.S., AND 
SIDNEY L. PENNER, B.S., M.D., New York, N. Y. 


N A recent report of the Publie Health Relations Committee of the 

New York Academy of Medicine, an attempt was made to divide 
deaths from puerperal sepsis according to the seat of responsibility. 
There were 75.1 per cent of the total deaths which were considered to 
be preventable and of these the physician was held responsible for 
81.7 per cent. In studying the errors made by the physicians the com- 
mittee decided that 65.5 per cent were errors of technic and 34.5 per 
cent were errors of judgment. The question of errors in technic may 
seem to have only obstetric interest, but when reflected in maternal 
mortality statistics, it assumes very evident public health importance. 

The question of obstetric technic and its relation to maternal morbidity 
and mortality is not a new one. It is now universally agreed that cer- 


tain procedures have a very definite effect on incidence of maternal 


morbidity and mortality. Among these are operative deliveries, lacera- 
tions, hemorrhage, long labors, ete. But these opinions are based upon 
less factual evidence than is apparent from the certainty with which 
they are held. This, for example, is true with regard to the effect of a 
properly performed pelvic examination. It is on this very question 
that a controversy has existed for many years. 

In his classic studies on puerperal infections, Ignaz Semmelweiss 
(1818-1865) enunciated his theories of the etiology of this infection. We 
find in his Lehre I ‘‘ Puerperal fever is caused by the conveyance to the 

*This. work was done under the direction of Dr. B. P. Watson, Director at Sloane 


Hospital and Professor of Obstetrics, College of Physicians and Surgeons, Columbia 
University. 
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pregnant woman of cadaveric particles through the ageney of the 


examining finger.’’ In addition to the exogenous type of infection he 
also admits that ‘‘in rare instances the decomposed animal organie 
material which cause childbed fever when absorbed is produced within 
the patient herself. These are cases of auto-infection and cannot be 
prevented. ”’ 

In an attempt to decrease the incidence of exogenous infection as 
described by Semmelweiss, an aseptie teehnie was developed for vaginal 
examinations. Even this advance did not satisfy some obstetricians, for 
in 1893 they began to advocate the substitution of reetal for vaginal 
examination during labor. The pioneers in this movement (Reis, 
Kronig) claimed the following advantages for their method: 


1. A correct diagnosis can be made by rectal examination alone. (Kronig.) 
2. Rectal examination is an utterly innocuous procedure in labor, whereas vaginal 
examinations are always potential sources of infection. (Holmes.) 

3. The rectum is more movable than the vagina and permits a better study of 


the bony pelvis. (Pfleiderer.) 

The opponents of rectal examination believe that: 

1. There is danger of infecting the dilated cervix by forcing the rectovaginal wall 
into it. (Leigner.) 


2. Rectal examination is unreliable, uncertain, and complications of labor are too 


often overlooked. (Heynemann.) 
3. An error of 10 per cent is generally admitted and one cannot recognize a con- 


Oe 
cealed second stage labor. (LaVake.) 


4, One can overdo rectals. Too many rectals may injure the delicate mucosa and 


rough manipulations should be avoided; the thin edematous septum may possibly: be 
punctured. Thrombosis may be encouraged with serious sequelae. (DeLee.) 

5. Unsterile technic and a careless attitude make rectals a potential source of 
infection. 

In reviewing the literature one finds that the effeet of the use of rectal 
examination in reducing maternal morbidity has not been uniformly 
agreed upon. Such authors as Jegge, Guggisberg, Schuster, Perrote, 
Pankow, Reis, Claye and Mayes have published conflicting reports on this 
subject. Jegge, for example, found elmost twice the incidence of 
morbidity in patients examined vaginally as in those examined rectally, 
whereas Reis believes that ‘‘ There is no difference in the group examined 
vaginally and rectally,’’ with which opinion Pankow concurs. 

The work of many of these investigators, however, is difficult to 
evaluate because of 

1. The lack of an adequate control series. 

2. The failure to describe in detail their technic of examination and selection of 
eases, 


3. The varying and often unmentioned criteria of morbidity. 
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In the following study we have tried to segregate these complicating 
factors. Our material consisted of : 

1. Six hundred and forty-six normal deliveries obtained from the records of Sloane 
Hospital (Dr. B. P. Watson, Director); after reviewing all their deliveries during 
1982-1983 (3,118 in number). 

dn order to confirm the results obtained from the analysis of the Sloane Hospital 
sases we continued along the same lines by studying: 

2. Three hundred and ninety normal deliveries obtained in similar fashion at 
Cumberland Hospital (Dr. M. V. Armstrong, Director); after reviewing all their de- 
liveries during 1935-1934 (2,067 in number), and 

3. One thousand four hundred and eight deliveries during 1935-1954 at the Madi- 
son Park Hospital, Brooklyn (Dr. A. R. Fritz, Director). 


In each series a group of normal deliveries was obtained by excluding 
every case in which a factor existed that might conceivably cause 
puerperal morbidity. The factors were 

. Operative delivery (forceps, version, cesarean ) 

2. Perineal wound (laceration of episiotomy ) 

. Prolonged labor, prolonged dry labor, premature rupture of 
membranes 
Hemorrhage of more than 500 e.e. 

. Breech deliveries, macerated fetuses, twins and monstrosities 

3. Extragenital causes of fever (upper respiratory infection, 
pyuria, mastitis, and several rarer conditions) 

At Sloane Hospital the cases found acceptable were divided into white 
and colored, and into those which had one vaginal examination and those 
who had none. The cases thus selected would vary in their morbidity rate 
only as they would be influenced by the vaginal examinations. From each 
case history was taken the peak temperature on the first nine days of 
the puerperium excluding the first twenty-four hours. These tempera- 
tures were then averaged day by day for each group of patients and in 
this way an artificial temperature curve was constructed for the puer- 
perium of each of the groups of patients at Sloane and Cumberland 
Hospitals. In addition the morbidity imeidences were determined at 
three arbitrary standard levels: 99.4°, 100°, and 100.4°. Our morbidity 
standard was as follows: an elevation in temperature to any of these 
three levels occurring on any two twenty-four-hour periods following 
delivery, excluding the first twenty-four hours after delivery. By using 
this method of cross-sectioning our morbidity, we were in a better posi- 
tion to note what effect the vaginal examination had on the incidence of 
puerperal morbidity and to make a more accurate analysis of our ma- 
terial. These figures form our basis for the conelusions. 

From a study of Table I, it is seen that the incidence of morbidity in 
the colored patients was approximately 28 per cent higher than in the 
white patients, although no vaginal examination was done. From this 
same table and Curve II, it is seen that the incidence of morbidity and 
the average temperature in the white patient is not affected appreciably 
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by one vaginal examination. Again this same table and Curve III show 
that the performance of one vaginal examination in a colored patient 
definitely elevates the average temperature curve and increases the in- 
cidence of morbidity by 50 per cent. Finally Curve IV and Table I 
show how this effect is submerged if the races are grouped instead of 
being kept separate. This last curve also indicates that the average 
temperature on the second and third days, following normal delivery, is 
higher than on any other day during the puerperium. 


TABLE I. SLOANE HOSPITAL 


| “HITE | WHITE | COLORED | COLORED | 

‘we THESE | PATIENTS | PATIENTS | PATIENTS | PATIENTS | PATIENTS | PATIENTS 

LEVELS | a = NO | ONE | NO ONE 
VAGINAL | VAGINAL | VAGINAL | VAGINALS | VAGINAL 


“19 
oO 18.4% 20.9% 29 2% 


| 

5 28 
100.0° 4, 4.0% 12.3% 


99.4° 
12 


| 
| 
| 
| 


6 
3.2% 3.2% | 6.2% | 9.2% 


100.4°° 


Total cases 


125 a 65 


These results are in essential accord with those of Williams, who found 
that ‘‘In 5,514 ward patients 26.4 per cent of the blacks had a tem- 
perature rise of 100.4° F. on two or more days of the puerperium as 
contrasted with 14.4 per cent of whites, a ratio of nearly two to one.’ 
In attempting to find a cause of this higher incidence of puerperal 
morbidity in the colored patient, Harris and Brown of Williams’ Clinie 
in Baltimore investigated the bacteriology of 160 cases of puerperal in- 
fection. Of these, 113, or 67 per cent, were due to streptococci. Their 
conclusions were that ‘‘ Puerperal infection, due to aerobic betahemolytie 
streptococci, is exogenous in origin.’’. . . ‘‘Since this is the type of infee- 
tion which is in great part responsible for the high maternal mortality in 
puerperal infection, it seems to us that our figures reinforce the plea for 
more conservative obstetries and particularly for the necessity for the 
limitation cf unnecessary vaginal examination and operative inter- 
ference at the time of labor. Our work shows that in our material gamma, 
non-hemolytie streptococcic puerperal infections occur approximately 
five times as frequently in the blacks as in the whites. We believe that 
it is this type of streptococcus which gives rise to the preponderance 
of puerperal infection of the black race. Moreover, if this type of 
streptococcus is frequently harbored in the vagina and cervix during 
pregnancy, one might expect it to oceur more frequently in the black 
than in the white as a result of lack of cleanliness in the former.’’ 
Puerperal infection due to the gamma, nonhemolytie streptococcus is 
probably endogenous in origin in many eases, and in our series was 
found to oceur five times more frequently in the colored than in the 


white woman. 


| 17.9% | 22.1% 
| 25 12 
| 59% | 6.3% 
_ 
| 4.3% | 5.6% 
| 418 | 1909 
4 
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TABLE II. CUMBERLAND HOSPITAL 


WHITE COLORED 
MORBIDITY WHITE COLORED | 
| PATIENTS PATIENTS 
AT PATIENTS PATIENTS | 
THESE LEVEL 1 RECTAL 1 RECTAL 
RECTALS RECTALS 
39 10 | 9] 
99.4° 25.3% | 32.0% | 32.2% 35.0% 
— 14 | 29 if 
100.0° 9.1% 3.2% | 10.2% 17.1% 
10 0 | 18 5 7 
100.4° 6.5% 0 | 6.56% 9.4% 
Total cases 154 3 § 283 53 “ 


Similar studies were carried on at the Cumberland Hospital, where 
rectal examinations are routine. There were very few patients that did 
not have at least one rectal examination during labor; and because of 
this we were unable to make a comparison between patients examined 
rectally and those that were not examined. However, Table IL with 
respect to white patients demonstrates that the performance of two or 
more rectal examinations in the normal labor does not increase the inei- 
dence of puerperal morbidity as compared with cases in which only one 
rectal was done. From our results at Sloane Hospital we suspected 
that either type of pelvic examination would cause an inerease in the 
puerperal morbidity of the normal colored patients. Although the cases 
in this group are few in number, the results so far seem to bear out 
this conclusion. We plan to make a further study of this subject for a 
future report. 

In addition to studying the effect of the rectal examination on puer- 
peral morbidity at Madison Park Hospital, we also studied the effect of 
first degree and second degree lacerations, episiotomies, and foreeps 
deliveries on the incidence of puerperal morbidity. The standards used 
for selecting these cases were the same as those previously discussed. 
A study of Table III indicates that 

1. The occurrence of first degree or second degree laceration or the 
performance of an episiotomy does not cause an appreciable change in 
the incidence of puerperal morbidity. 

2. The performance of a forceps delivery causes a definite increase 
in puerperal morbidity and midforeeps delivery causes a greater increase 
than low forceps. 

3. Similarly as was found at Cumberland Hospital, rectal examina- 
tions in themselves caused no appreciable inerease in morbidity. 


CONCLUSIONS 


Our figures suggest that 

1. The incidence of puerperal morbidity following normal delivery 
without a preliminary vaginal examination is higher in the colored 
patient as compared with the white. 
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2. The performance of one vaginal examination during labor aceord- 
ing to the teehnie described below has no effect on the temperature in 
the puerperium of the white patient. 

3. The performance of one vaginal examination during labor according 
to the technic described below definitely elevates the incidence of puer- 
peral morbidity in the colored patient. 

4. The performance of multiple rectal examinations in either white 
or colored patients does not increase the incidence of puerperal morbidity, 

5. First- or second-degree lacerations or episiotomies have no appre- 
ciable effect on the incidence of puerperal morbidity. 

6. Forceps delivery definitely increases the imeidence of puerperal 
morbidity. 

At the Sloane Hospital, the patient receives a vaginal preparation 
on admission, consisting of shaving the pubie hair and a soap and water 
cleansing of the vulva. Vaginal examinations are not routine. When 
vaginal examinations are done, in cases where abdominal examination 
was not satisfactory or to determine the progress of labor, the technic 
employed was the same as that used in actual delivery, i.e., a sterile 
gown, gloves, drapes, and an iodine preparation of the lower abdomen 
and vulva. <At the actual delivery, one or more vaginal examinations are 
routine and no more are done until discharge, unless complications arise. 
Temperatures are taken every four hours, using calibrated thermometers 
which are left in the mouth for three minutes. 

At Cumberland Hospital, a municipal institution which previously had 
teaching connections, the technic differs in that reetal examinations are 


done routinely—vaginal examinations are rarely done. The technic is 


approximately similar, in that mercurochrome, acetone, alcohol, perineal 
preparation is substituted for iodine at delivery. 

At Madison Park Hospital, a private institution, rectal examinations 
are done more frequently than vaginal examinations and in a few eases 
both methods of examinations are used. The technic is similar to that 
above with the exception that tincture of merthiolate is used as a skin 
preparation and a solution of 2 per cent lysol is at hand for sponging the 
vulva. 


We wish to express our appreciation of the interest taken in this work by Dr. 
D. A. D’Esopo, Columbia University College of Physicians and Surgeons, Department 
of Obstetrics and Gynecology. 


REFERENCES 


(1) Maternal Mortality in New York City, Commonwealth Fund, 1933, Chap. 3. 
(2) Semmelweiss, Ignaz: Die Aetiologie, der Begriff und die Prophylaxis des 
Kindbettfiebers. Pest, Wien, Leipzig, 1861. (3) (a) Reis: Zentralbl. f. Gynik. 
18: 404, 1894. (b) Kronig: Zeiralbl. f. Gyniik. 20: 203, 1894. (4) Holmes, 
Rudolph: J. A. M. A. 65: 2229, 1915. (5) Pfleiderer: Miinchen. med. Wehnschr. 
67: 116, 1920. (6) Leigner: Zentralbl. f. Gynak. 45: 194, 1921. (7) Heynemann: 
Monatschr. f. Geburtsh. u. Gynak. 56: 1, 1921. (8) La Vake: Am. J. Surg. 7: 


124 


SIMPSON-MASON : VAGINITIS 


SENILE 


683, 1929. (9) DeLee: Yearbook of Obstetrics, 1921, p. 184. (10) Jegge: 
Quoted by La Vake. (11) Guggisberg: Arch. f. Gynak. 117: 44, 1922. (12) 
Mayes: Surg. Gynec. Obst. 55: 771, 1932. (13) Reis: Am. J. Osst. & GyNEC. 
8: 479, 1924. (14) Claye: Brit. M. J. 90, 1929. (15) Schuster: Inaugural diss., 
1911, Heidelberg: (16) Perrota: Rev. frang. de gynée. et d’obstét. 17: 6, 1922. 
(17) Pankow: Arch, f. Gynak. 117: 42, 1922. (18) Williams: Obstetrics, New 
York, 1931, D. Appleton-Century Co., p. 1071. (19) Harris and Brown: Bull. 
Johns Hopkins Hosp. 44: 1, 1929. 


A NEW CONCEPT OF SENILE VAGINITIS 


Joun W. Stupson, M.D., AND Kart E. Mason, Pu.D., NASHVILLE, TENN. 


(From the Department of Obstetrics and Gynecology and the Department of 
Anatomy, Vanderbilt University School of Medicine) 


ENILE vaginitis (also termed ageglutinative or adhesive vaginitis, 
chronie atrophic vaginitis, chronic nonspecific vaginitis) has long 
been a source of concern to the gynecologist. It oeeurs most commonly ; 


in elderly women either during or after the menopause, but is fre- 


quently seen in young women who have been castrated by surgery or by 


‘adiation. Rarely it occurs in women who are still in the childbearing 
age, particularly in those who suffer from extreme malnutrition or from 
chronie debilitating disease. 

The clinical picture is distinctly individual. The patient most fre- 
quently complains of a profuse, irritating discharge, and of itching and 
burning in the vagina. Occasionally there is the complaint of tenderness 
in the vagina and painful coitus. Examination reveals a markedly in- 
flamed vaginal outlet, with a less severe diffuse inflammation of the 
entire vaginal mucosa. The discharge is usually white and watery, but 
may be mucopurulent and is very often blood-tinged. The characteristic 
lesions are punctate excoriations and ulcers of the mucosa which appear 
as bright red spots against a light red background. This is the picture 
of the well-advanced case. Frequently there is a distinct inflammatory 
reaction of the external genitals, occasionally so severe that it gives the 


impression of an early leucoplakia. 


The etiology of this condition has always been obscure. Curtis (1933) and | 
Davis (1933) both state that yeast infection is probably a causative agent, and | 


that old age is a predisposing factor. Crossen (1930) considers a slight uterine dis- 
charge and nutritional disturbances of old age to be the factors involved. Polak 
(1981) and Graves (1929) aseribe it to the withdrawal of the ovarian hormone at 
the menopause. Most authors simply state that it is one of the effects of senility. 
Whatever the. principal cause, it is certain that in many eases infections and erosions 
of the cervix contribute to the onset and severity of the symptoms. 

The methods of treatment of senile vaginitis have been as varied as is usual in 
diseases having no specific therapy. In recent years, the injection of ovarian follicu- 
lar hormone has proved quite effective as a therapeutic agent. According to Davis 
(1935), injections of 100 rat units of amniotin (Squibb) three times weekly rapidly 
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restores the vaginal mucosa to the condition typical of active sex life and permits 
repair of the associated inflammatory changes. After four to eight weeks of treat- 
ment, the patients may remain free of symptoms for as long as six months, even 
though the mucosa returns to its previous atrophic state within several weeks after 
the cessation of injections. The chief disadvantages of the above type of therapy 
lie in its expense, and in the frequency of subcutaneous injections necessary to 
, maintain a normal vaginal mucosa. 
It is also well established that vitamin A is an important factor in maintaining 
a normal structural and functional state of the vaginal epithelium of the monkey 
(Turner and Loew, 1932), and of the rat (Evans and Bishop, 1922; Aherle, 1933; 
Mason and Ellison, 1955). As first emphasized by Wolbach and Howe (1925, 1933), 
and since confirmed by many other investigators, deficiency of vitamin A manifests 
itself in a metaplasia and keratinization of epithelia throughout the body. Repair 
is rapid upon restoration of the vitamin, unless retarded by inflammatory changes 
which sometimes follow the primary epithelial injury. The vaginal epithelium of 
many mammals appears to be particularly sensitive to lack of this vitamin. Al] 
though no definite alterations in the human vaginal mucosa as a result of deficiency 
of vitamin A have been demonstrated, there is every reason to believe that this 
vitamin is quite essential for the maintenance of a healthy state of this epithelium. 


In view of the evidence cited above, and the frequent occurrence of 
senile vaginitis in patients whose diet was both limited and poorly 
balanced, it seemed to us of interest to determine whether administra- 
tion of vitamin A might prove of value in the treatment of this condi- 
tion. The results obtained by this inexpensive and simple method of 


treatment, over a period of more than three years, have been most grati- 


fying, 

The studies presented in this report are based upon 50 patients pre- 
senting themselves to the Out-Patient Clinic of Vanderbilt University 
Hospital for treatment of senile vaginitis. Inquiry into the dietary 
habits of the patients revealed that the majority existed largely upon 
a diet consisting of toast and coffee for breakfast, thin soup and side 
meat, corn bread and jam for lunch, some form of pork, plus one or two 
vegetables for supper. Sweets and desserts were prominent in all the 
diets. In many instances, distinct lack of desire for butter, eggs, fresh 
meat and milk was noted. Such diets, obviously low in vitamin A, are 
peculiar to elderly women. In some patients, chronie digestive disturb- 
anees and habitual use of mineral oil were also suggestive of impaired 
absorption and utilization of vitamin A from the dict. 

The usual method of treatment was as follows: after examination 
and diagnosis in the out-patient clinic, the following treatment was pre- 
seribed: cod liver oil, 16 ¢.c. t. i. d. for one week; 16 ©. b. i. d. for one 
week; and then a maintenance dose of 4 ¢.c. t. i. d. In some instanees, 
the equivalent amount of vitamin A in the form of haliver oil* was 
given. Some patients were ordered to take cleansing douches of plain 
tap water, while others received no treatment other than the vitamin 
A-therapy. At the time vitamin A-therapy was begun the patients were 


*We are greatly indebted to Mead Johnson Company, Evansville, Ind., for generous 
supplies of “haliver oil’’ used in these studies. 
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instructed to Increase as much as possible their intake of milk, eggs, 
fresh meat, and butter. As far as could be ascertained, but few of the 
patients followed these instructions to any great extent. 


Of the 50 patients treated, 20 did not make a return visit; 17 were examined at 
intervals until no symptoms persisted and healing of the vaginal mucosa was com- 
plete; and the remaining 13 patients exhibited no symptoms at the last examination 
and did not return to the clinie (Fig. 1). In approximately one-third of the thirty 
patients who made return visits, the symptoms disappeared before the end of the 
first month of treatment. Three-fourths of the patients were symptom-free by 
the end of the second month, and in only one instance did the symptoms continue 
as long as four months after A-therapy was begun, The latter patient, who  fre- 
quently mixed the cod liver oil with mineral oil, required twenty weeks of treatment. 

Healing of the mucosa was judged by complete disappearance of excoriations 
and of inflammation. The average time for complete healing (16 patients) was 
six weeks, with a minimum of three and a maximum of fourteen weeks. The use 
of douches in connection with the A-therapy had no significant effect upon the time 
of disappearance of symptoms, or upon the rapidity of healing of the vaginal 


IMPROVEMENT 
SLIGHT “ 
IMPROVE MENT 
MODERATE A 
IMPROVEMENT a 
MARKED A ° 
IMPROVEMENT 
A 
CURED A 
WEEKS 4 8 i2 16 20 24 28-36 44-88 


Fig. 1.—Showing the results of treatment of thirty cases of senile vaginitis with 
vitamin A-administration (indicated by A) as compared with the results of treat- 
ment of fourteen cases by the usual topical applications (indicated by O). The 
symbols indicate the degree of improvement in the patients at the time of their last 
Visit to the clinic. 


mucosa. In a limited number of cases reported here, vaginal smears made accord- 
ing to the method of Papanicolaou (1933) at intervals during treatment showed 
a marked decrease in the relative number of cornified epithelial cells and a much 
more normal appearance of the nucleated epithelial cells as the condition improved. 
Biopsies of the vaginal epithelium were obtained from one patient at bi-weekly 
intervals. As the disappearance of symptoms and healing of the mucosa progressed, 
there was marked histologic improvement in the epithelium and underlying connective 
tissue. The rapidity and completeness of the vaginal repair effected by A-therapy, 
as compared with that induced by other types of treatment (Fig. 1), offer a strik- 
ing demonstration of the therapeutic value of vitamin A in the treatment of senile 
vaginitis. 

The recent .studies of Jeans and Zentmire (1954), Jeans and Zentmire (1934) 
and Blackfan and Wolbach (1933) indicate that a relatively large number of chil- 
dren are existing upon an inadequate intake of vitamin A quite insufficient to produce 
any readily recognized symptoms characteristic of the deficiency disease. The present 
studies indicate that a similar condition may not be uncommon in older women, due 
largely to inadequacy and to idiosyncrasy of diet. They also indicate that relatively 


127 

| 

q 

j 

i 

. 


128 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


mild prolonged deficiency of vitamin A may be a very important factor in the etiology 
of senile vaginitis. Certainly, the improved state of the vaginal epithelium fol- 
lowing vitamin A-therapy is a major factor in repair of this condition, regardless 
of whether other etiologic agents are involved in its production. It should be men- 
tioned, however, that the beneficial effects of A-therapy such as mentioned above 
can be expected only in instances where the epithelial tissues are already suf- 
fering from an inadequate supply of vitamin A, for there is no indication that 
excess of vitamin A can benefit epithelia receiving an adequate supply of this 
factor. 

It is of interest that the treatment of gonococcal infections has been greatly 
enhanced by administration of vitamin A (Stein, 1933) and by ovarian hormone ad- 
ministration (Lewis, 1933). The effectiveness of these two therapeutic methods in 
the treatment of senile vaginitis, as demonstrated by the observations presented 
in this paper and by those of Davis (1935), affords an interesting parallel. The 
explanation would appear to lie in the indispensability of vitamin A, and of ovarian 
hormone, in the maintenance of a normal structural and functional state of the 


vaginal epithelium. 


In summary, this report offers evidence that in 30 cases of senile 
vaginitis observed, an increased intake of vitamin A, in the form of cod 
liver oil or haliver oil, proved unusually effective in producing rapid 
relief of the symptoms and in gross and histologic repair of the vaginal 
lining. We attribute these effects to the beneficial action of vitamin A 
in restoring the vaginal epithelium, suffering from a chronic low-grade 
deficieney of this vitamin, to a nermal healthy state. 
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Every obstetrician has observed accidents to both mother and child following 
the injection of posterior pituitary substance during labor, The author therefore 
cautions against using doses larger than 2 International units at any one time. 
Furthermore, this substance should only be used in cases of uterine inertia. If these 
two conditions are observed, pituitary substance will be found to be harmless even 


in eases of dystocia. 
J. P. GREENHILL. 


THE EVALUATION OF THE HYPOPHYSEAL FACTOR IN THE 
INTERPRETATION OF ENDOMETRIAL CHANGES 


Joun W. Stupson, M.D., E. T. M.D., Doris PHEtps, M.A., AND 
JOHN C. Burcu, M.D., NASHVILLE, TENN. 


(From the Department of Obstetrics and Gynecology, Vanderbilt University 
School of Medicine) 


HE introduction of an efficient and practical method of endometrial 

biopsy” '! has focused attention on the interpretation of endometrial 
morphology in terms of ovarian function. This ovarian function is 
controlled by the underlying endocrine activity, so that the endometrium 
furnishes an easily accessible tissue which by eareful histologie study 
becomes a valuable indicator of the general endocrine state. It is hoped 
that this histologic analysis can be expanded to replace laborious and 
often inaccurate bio-assays of blood and urine factors* which are now 


used. 

Our own interest in this field has been concerned largely with the f 
condition generally known as ‘‘glandular eystie hyperplasia of the 
endometrium.’’ This subject has recently been reviewed elsewhere? and | 
only those phases of the problem related to this study need be consid- | 
ered. 


Hofbauer? was the first to produce the condition experimentally. Both normal 
and spayed guinea pigs were used. These were injected with an alkaline extract of 
the anterior hypophyses of beeves, prepared according to Evans’ method, or were im- 
planted with bits of beef hypophysis. In normal animals so treated, the endo- 
metrium was similar to that seen in human beings suffering from glandular cystic ; 
hyperplasia. In the spayed group Hofbauer found that there was a proliferation i 
of the basal layer of the endometrium and concludes: ‘‘Our observations, however, 

| 
{ 


indicate that the internal secretion of the ovary is essential for the changes oc- 
curring in the upper part of the uterine mucosa—the ‘functionalis’ while the basal 
layer is under the control of the anterior pituitary lobe as judged by the response 
of this structure to repeated pituitary administration in ovariectomized animals.’’ 
Hofbauer’s experiments have been confirmed by Chileset who found even more 
marked endometrial reactions after pituitary administration in the spayed animal. 


In a paper published shortly after Hofbauer’s contribution Bureh, Williams and i 
Cunningham,3 viewing the problem from the then apparently well-established 
absence of any direct action of the hypophysis on the endometrium, considered that 
the hypophyseal action was mediated through the ovary. They concluded that 
endometrial changes are the result of the action of ovarian hormones; that these 
hormones affect the endometrium in a recognizably different way, and that glandular i 
cystic hyperplasia is the result of an ovarian dyscrasia in which a relative excess 
of estrin is produced. This latter conclusion was tested experimentally by Wolfe, 
Campbell and Burch.18 They successfully reproduced the condition in a large series 


*Estrogenic and gonadotropic factors. 
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of spayed rats and guinea pigs by repeated estrin injections. Their experiments 
have been repeated and their observations confirmed in the mouse by Parkes,!2 in the 
guinea pig by Tietze,17 in the monkey by Zuckerman and Morse,!9 and in the human 


being by Kaufmann.10 


There are thus two views to be considered in the interpretation of 
endometrial activity in terms of underlying endocrine function. In one 
the endometrium is thought to be directly influenced by the hormones 
of both the hypophysis and the ovary. In the other it is considered to 
be influenced directly only by the ovary; the activity of the ovary being 
in turn controlled by the hypophysis. There is considerable support to 
be found for both in the literature. In support of the view of direet 
hypophyseal action Shaw" states in discussing endometrial hyperplasia: 
‘Tt is difficult to believe that the stimulus is exerted by the ovaries for 
the latter are relatively inactive. The uterine hyperplasia is controlled 
by some other factor reaching the uterus independently of the ovaries.”’ 
The observation of Hartman, Firor and Geiling’ that menstruation fails 
to appear after the cessation of estrin injections in the hypophyseetom- 
ized monkey has led to the belief that the anterior hypophysis elaborates 
a specific menstrual hormone which acts directly on the endometrium. 
On the other hand, the absence of any direct hypophyseal action on the 
endometrium is indicated by the work of Smith,'® who found no essen- 
tial difference in the response of the reproductive tracts of ovarieectom- 
ized and hypophysectomized rats to follicular hormone. Hill and 
Parkes,’ likewise, found no difference in the response of the endometrium 
of the ovariectomized and the hypophysectomized ferret to follieular 
hormone. Further, Robson, in studying the bleeding which follows 
cessation of estrin injections in the bitch, states that this bleeding is not 
abolished by hypophysectomy. 

The issues raised by these divergent findings have such an important 
bearing on the practical evaluation of endometrial ehanges that it has 
seemed worth while to examine the question experimentally. Therefore, 
six spayed guinea pigs were injected every day for fourteen days with 
1 ¢.c. of an alkaline extract of the anterior hypophysis prepared accord- 
ing to Evans’ method.’ Eight noninjected eastrates served as controls. 
In the control, or noninjected series, the surface epithelium was low 
euboidal, there were no mitoses, the glands were collapsed and the stroma 
was thin (Fig. 1). In the injected animals, the surface epithelium econ- 
sisted of one to two layers of tall columnar cells. Occasional mitoses 
were observed. There was some elandular dilatation and the stroma 
was definitely more compact than in the controls. There was, as Hot- 
bauer and Chilese had reported, a definite and unmistakable reaction 
(Fig. 2). It was, however, far less intense than that observed after in- 
jection of small amounts of estrin (compare Figs. 2 and 6). Sinee it 
was similar in type to the hyperplasia produced by small doses of estrin 
and since Brouha and Simonnet' have demonstrated that the hypophysis 
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Fig. 1.—Uterus of Guinea Pig 182. This animal had been castrated for two 
weeks, 

Fig. 2.—Uterus of Guinea Pig 191. This animal received 1 c.c. of beef pituitary 
extract prepared according to Evans’ method daily for fourteen days. 200. 

Fig. 3.—Uterus of Guinea Pig 127. This animal received comparable amounts of 
the water soluble ether extract made from Evans’ extract after boiling and auto- 
claving. 

Fig. 4.—Uterus of Guinea Pig 129. This animal received 1 cc. of boiled par- 
turient urine daily for twenty-one days following complete hypophysectomy and 
castration. 200. 

Fig. 5.—Uterus of Guinea Pig 125. This animal received 1 c.c. of boiled par- 
turient urine Gaily for twenty-one days following partial hypophysectomy and castra- 
tion. 200. 

Fig. 6.—Uterus of Guinea Pig 198. This animal received 1 c.c. of boiled parturient 
urine daily for twenty-one days after castration. 200. 
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contains a small amount of estrin, it was determined to see if the estrin 
content of the anterior hypophysis could be sufficient to give a reaction 
of the degree seen in the injected animals, 


The alkaline extract was acidified by the addition of 15 c¢.c. of con- 
centrated hydrochloric acid to each 100 c¢.c. of the extract. This acidi- 
fied extract was placed in an autoclave at 15 pounds pressure for two 
hours, in order to liberate the combined estrin and to destroy the gonado- 
tropie activity of the anterior pituitary hormones. The material was 
then thoroughly extracted with ether, which was evaporated on a water- 
bath. The residue was taken up in enough physiologic saline to make 
a volume of this solution equivalent to a volume of the original extract. 
The material was tested for gonadotropie activity on the ovaries of in- 
fantile mice and of hypophysectomized rats. All tests were negative.* 
It was then injected into a series of nine spayed guinea pigs; the 
amount of material injected and the duration of the experiment were 
the same as in the former series. The reaction in these animals was 
uniformly more intense than that produced by the untreated extract 
(Fig. 3). It would seem, therefore, that the endometrial changes ob- 
served in spayed animals after injections of an alkaline extract of ante- 
rior hypophysis may be due to the estrin present in the extract rather 
than to hypophyseal hormones. 


The experiments, while enlightening, do not completely exclude the 
eoneurrence of the anterior hypophysis of the test animals in the pro- 
duction of the reactions noted, or the action of some as yet unknown 
hypophyseal factor which might oceur in pathologie conditions such as 
glandular cystic hyperplasia. It was therefore decided to attempt the 
experimental production of this condition in hypophysectomized animals. 


In a previous series of experiments,’> we had seen that the injection 
of 1 ee. of parturient urine, which had been repeatedly boiled, would 
produce a well-marked glandular eystie hyperplasia of the endometrium 
of the spayed guinea pig. This dosage of the same urine was then ad- 
ministered to five hypophysectomized guinea pigs. These animals ex- 
hibited well-marked glandular cystic hyperplasia of the endometrium 
(Fig. 4). Four partially hypophyseetomized animals also exhibited 
well-marked glandular eystie hyperplasia (Fig. 5). When the endo- 
metria were compared with those obtained from six similarly treated 
nonhypophysectomized castrate guinea pigs (Fig. 6), it was seen that 
the reaction was qualitatively similar in all groups but was quantita- 
tively least in the completely hypophysectomized group and greatest in 
the nonhypophysectomized group; the partially hypophysectomized 
group exhibited an endometrial reaction intermediate between these two 
groups. The difference in sensitivity may well have been due to some 
general effect of the operative procedure. It is interesting that par- 


*According to Evans,® boiling does not destroy the synergistic activity of extracts 
prepared by this method. 
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tially hypophysectomized animals are far less fragile than those animals 
from which the hypophysis has been completely removed. Guinea pigs 


are very sensitive to hypophysectomy, and one is fortunate to have 15 
per cent of the animals to complete an experiment of this kind. 


Our purpose in these experiments has been an attempt to evaluate the 
hypophyseal influence on the endometrium as it may apply to our 
studies of endometrial tissue obtained from elinical eases. We believe 


that we have been able to show a rationale for the reports of the produe- 
tion of endometrial hyperplasia by hypophyseal substance, i.e., by its 
contained estrogenic substances. We have also;shown that hyperplasia 
ean be produced experimentally in the absence of the hypophysis by 
substances known to contain no appreciable amount of hypophyseal 
hormone. The differences observed in the complete, partial, and non- 


hypophysectomized animals seem to be of a quantitative nature. They 
do not exclude the possibility of a sensitization of the endometrium by 
a hypophyseal element, however, we feel that they are to be explained 
more logically by the general systemic state of the animals. These 
studies lend further evidence to the theory that the morphologic changes 
of the endometrium are influenced directly only by the ovary. 


SUMMARY AND CONCLUSIONS 


Six spayed guinea pigs received 14 daily injections of 1 ¢.c. each of 


an alkaline extract of anterior hypophysis prepared according to Evans’ 
method. The endometria of all showed slight but unmistakable hyper- 
plasia. 
An equivalent amount of the same extract after being autoclaved at 
15 pounds pressure for two hours and boiled thirty minutes produced a 
similar reaction in nine spayed guinea pigs. The extract so treated ) 
showed no gonadotropie activity. i 
Endometrial hyperplasia was produced in five completely hypo- i 


physectomized and in four partially hypophysectomized spayed guinez 
pigs by injection of 1 ¢.e. daily of boiled parturient urine for twenty- 
one days. These were compared with the nonhypophysectomized eas- f 


trates similarly treated. 


The anterior hypophysis need not be considered as a direct factor in 
the evaluation of the endometrium from a elinieal standpoint. 
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THE EFFECTS OF PROGESTIN ON AFTERPAINS* 
A PRELIMINARY REPORT 


SAMUEL LuBIN, M.D., F.A.C.S., AND FRANK J. CLARKE, A.B., M.D., 
BrRooKLyn, N. Y. 
(From the Obstetrical Service of Cumberland Hospital) 
N REVIEWING the recent advances in the field of endocrinology, 
one is impressed with the accumulated experimental data associated 
with the corpus luteum hormone, progestin. In view of the vast amount 
of literature existing, pertaining to the physiology of this hormone, we 


shall limit our review briefly, only to that work which is relevant to our 
particular studies. Of all the functions attributed to progestin, that 
of inhibiting uterine motility is the one with which we are concerned 


in this presentation. 


Estrus motility in the rabbit has been inhibited, and theelin-produced uterine 
motility prevented, by progestin-containing extracts of corpora lutea of swine, as 
demonstrated by Reynolds and Allen.1 

Knaus,2 who uses the excised rabbit’s uterus in vitro, finds that corpus luteum 
extracts inhibit the normal response of uterine muscle to the oxytocie principle of 
posterior pituitary. 

Novak and Reynolds:, 4 believe that a disturbance of the normal motility factors 
of uterine muscle is responsible for the pain of dysmenorrhea in some cases. Theelin 
is an excitant and progestin an inhibitor of this motility. 

Allen and Reynolds® conclude that the two hormonal effects, endometrial pro- 
liferation and inhibition of estrous motility, are attributable to the single hormone, 
progestin. They used the crystalline forms of progestin which were prepared by 
methods similar to those of Wintersteiner and Allen.¢ 

Reynolds? states that ‘‘under the influence of estrin, the contractions of the 
uterus become increasingly coordinated and powerful, in the latter part of gestation. 
Until this time the hormonal influence of estrin is held in abeyance by virtue of 
the antagonistic action of the lutein hormone, progestin, and possibly other hormones 
(prolan) as well.’’ 

Krohn, Falls, and Lackner’ have obtained successful results with progestin in 
the treatment of threatened and habitual abortion. These same investigators? have 
studied human uterine contractions by inserting a hydrostatic bag into the uterus 
on the seventh day postpartum. Their observations are indeed enlightening. Normal 
uterine contractions were completely inhibited in the great majority of cases by 
one rabbit unit doses of progestin (corlutin). The effect became manifest in from 


*Read before the Brooklyn Gynecological Society, December 6, 1935. 
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five to ten minutes and lasted for the entire time (two to three hours) that the 
tracings were recorded, They were, therefore, unable to state how long this action 
persisted. In most instances, all motility of the uterus was suspended following 
the injection of progestin. Pituitrin elicited very little or no response while the 
uterus was in a state of quiescence from progestin. If progestin was administered 
during a pituitrin reaction, the contractions disappeared in from ten to twenty 


minutes. ‘The uterus could not be sensitized to pituitrin with estrogenic hormone 


during the period in which the uterus was under the influence of progestin. 

The foregoing clearly demonstrates the inhibitory action of progestin 
on uterine motility. It is a disturbance of this motility which obtains in 
a uterus which is the seat of afterpains. Such a uterus is in a state 
of inereased motility. This is best described by quoting Williams,’® 
who states: ‘‘In primiparous women the puerperal uterus remains 
in a state of tonie contraction and retraction, unless it has been 
subjected to unusual distention, or blood clots or other foreign bod- 
ies have been retained in its cavity, as a consequence of which active 
contractions occur in the effort to expel them. In multiparous women, 
on the other hand, the uterus has lost part of its initial tonicity, so that 
persistent contraction and retraction cannot be maintained, and conse- 
quently it contracts and relaxes at intervals, the contractions giving rise 
to painful sensations, which are known as after-pains.”’ 

Afterpains may also appear, or if already present, may be aecentu- 
ated, when the baby is put to breast. This is dependent on a reflex 
mechanism, stimulating uterine contractions, and resulting in pain. 

Therefore, we may assume that afterpains are ultimately produced 
by inereased uterine motility, regardless of the initial cause. Further- 
more, we know from the work of the previously cited investigators that 
progestin is capable of inhibiting uterine contractions. If our assump- 
tions are correct, we should logically expect inhibition of the uterine 
motility associated with afterpains, through the use of progestin. If 
this is accomplished, it should be registered in terms of pain-relief fol- 
lowing the administration of progestin. This forms the basis of our 
studies, 

In addition, we thought it advisable to reeord other observations re- 
lating to the effect, or lack of effect, on the normal processes of the 
puerperium by progestin. 

We believe, as Polak"! did, that afterpains accomplish a physiologic 
purpose through the mechanism of their production. We know also that 
the pain may be nonspecifically relieved by the administration of seda- 
tives, and that it usually disappears by the third or fourth day. Our 
object, however, is not to introduce a means for the prevention of this 
condition, but rather to further demonstrate the property of progestin 
to inhibit uterine motility of a painful nature, in a situation exeeliently 
suited for this purpose. If, however, further studies warrant it, pro- 
gestin may then be accepted clinically as a therapeutic agent where 
afterpains are concerned. 
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PROCEDURE AND RESULTS 


This study was made on 55 puerperal women with a corresponding 
number of *‘controls,’’ all of whom were delivered at Cumberland Hos- 
pital from July 1 to Sept. 1, 1935. Only multiparas were chosen, since 
the occurrence of afterpains in women delivering for the first time is in- 
frequent enough for one to question the diagnosis. In every instance 
an attempt was made to correlate as closely as possible the patient with 
her ‘‘control’’ in respect to age, parity, physical condition, duration of 
labor, and type of delivery. 

Although we realize that the number of cases studied is small, yet 
our results have been so conelusive that we feel a preliminary report is 
warranted. 

In order to be certain that the injection of progestin would have no 
ill-effects upon the patient, particularly with respect to hemorrhage, an 
initial group of 16 patients who had passed the fifth day of the puer- 
perium was chosen for observation. Following the example of Falls 
and his collaborators, we began with the seventh day postpartum and 
after each injection watched the patient closely for symptoms or signs 
of frank hemorrhage, cessation of involution, and systemic or loeal re- 
action. Finding no harmful results, we next chose six-day cases and 
then proceeded to the fifth day postpartum, after which we felt reason- 
ably safe in taking up our actual study. 

This series, therefore, exclusive of the 16 cases mentioned above, 
consists of 7 patients who had reached the second day postpartum, 
7 the first day, 8 twelve hours, and 17 six hours, respectively, fol- 
lowing delivery. <All of these cases, totalling 39, to be analyzed be- 
low, received 1 ¢.c, of pituitrin and gynergyn immediately following 
the third stage of labor, after which no oxytocies were administered. 
Except in two instances, where the initial dose was repeated, each 
patient received one rabbit unit of progestin injected deeply into the 
deltoid musele.* 

In order to avoid any technical error, all the results were checked 
and tabulated by one of us as follows: 

I. Age and Parity.—The extremes of age were eighteen and forty-five years. 
More than 75 per cent of the patients were between the ages of twenty and thirty- 
five years. The majority had been delivered of at least two children in the past, 
the lowest being one previous parturition and the highest eleven. 

Il. Type of Delivery, Anesthesia and Duration of Labor.—Only those patients 
who had delivered spontaneously were selected for study. Nine of these received 
a light ether anesthesia, the others requiring only appropriate sedatives. The 
average duration of labor was ten hours, the shortest being two, and the longest 


fifty-seven hours. 


*The progestin was prepared by the method of Allen and Meyer (Am. J. Physiol. 
106: 55, 1933), the final product being dissolved in sterile almond oi! for injection. 
The extract was standardized according to the method of Corner and Allen (Am. J. 
Physiol. 88: 326, 1929). 
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11L. Red Blood Count and Hemoglobin.—An accurate red blood count and hemo- 


globin determination (Dare) was made on each patient and her corresponding con- 


trol prior to the injection of progestin and again one day before discharge. The 
average drop in hemoglobin in those receiving progestin was 4 per cent, while that 
of the control cases was 3.5 per cent. The variation in the number of red blood 
cells of both the injected and control groups was even less marked. 

IV. Afterpains—The degree of pain was judged as mild or severe enough to 
require sedation. Before selecting the cases, a careful examination was made to 
exclude any other possible cause of the pain. Only those patients experiencing 
severe afterpains were utilized. 

A. Of our 39 patients, 34, or 87.1 per cent, obviously suffering from severe pains, 
enjoyed complete and permanent relief in from fifteen to thirty minutes following 
the injection of one rabbit unit of progestin. In 15 of these, however, occasional 
discomfort was experienced while the baby was at breast. 

There were 5, or 12.9 per cent of failures. Of these, 1 patient had 2 large 
fibroids which not only prolonged the duration of labor but also markedly delayed 
involution during the puerperium. In 2 patients there was no relief following the 
first dose of progestin, given six hours postpartum, but following the administra- 
tion of another dose (one rabbit unit) six hours later, there was complete disap- 
pearance of all pain. In another case the patient presented all the classical symp- 
toms and signs of parametritis on the third day of her puerperium. In the fifth 
and last case no explanation was found for failure of the progestin. 

B. In the control group of 55 cases, only 6 did not suffer any discomfort fol- 
lowing delivery. Of the remaining 49 patients, over 40 per cent required 2 or 
more doses of codeine and acetyl-salicylic acid to obtain relief; 3 patients received 
morphine sulphate, gr. 14, while the others were more comfortable following the 
application of an ice bag to the abdomen. 

V. Lochia and Lactation.—Lochial discharge was classified as scant, moderate, 
or protuse. There was no significant change in the flow of any patient receiving 
progestin and no relative difference as compared with the control group. 

There was no disturbance in the secretion of milk in any of the patients. 

VI. Involution of the Uterus—The distance in centimeters of the fundus from 
the symphysis was measured daily. In all cases involution proceeded normally as 
compared with the controls, and in all but one case (complicated by fibroids) the 
fundus had reached the symphysis by the tenth day. 

VII. Hemorrhage Following Progestin.—In no case was any actual bleeding de- 
tected. 

VIII. Local or Systemic Reaction.—Two of the patients developed an area of 
erythema at the site of injection which itched intensely, but subsided in one to two 
hours without therapy. 

One patient complained of headache and a sensation of heat fifteen minutes 
after the injection of progestin, which soon disappeared without any disturbance 
ot pulse, temperature, or respiration. 

DISCUSSION 

Our results conform with our original assumption, that the action of 
progestin on ‘increased uterine motility in the early puerperium should 
be registered in terms of pain-relief. 

Our results show that progestin is capable of completely relieving 
afterpains in 87.1 per cent of instances by a single injection of one rabbit 
unit of hormone. 
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These results raise the question, therefore, as to the mechanism of 
the action of progestin under the conditions prevailing in our observa- 
tions. Especially is this so inasmuch as involution of the uterus pro- 
ceeds unaltered and uterine tone is maintained, following progestin ad- 
ministration in the amounts employed in this work. The studies of 
Falls and his associates show that on the seventh day postpartum uterine 
contractions may be completely inhibited by progestin administration 
under the conditions of their experiments. 

Although we did not graphically record uterine contractions, our re- 
sults demonstrate at least an elimination of those contractions productive 
of pain, followimg the administration of progestin. 


SUMMARY 


We have reported observations showing the complete relief of after- 
pains in 87.1 per cent of cases by the administration of a single dose 


(one rabbit unit) of progestin. 
Normal processes of the puerperium were unaffected. 


We wish to express our appreciation to Dr. William C. Meagher, Director of 
Obstetrics, Cumberland Hospital, for permitting us to undertake this work, and to 
Dr. Samuel R. M. Reynolds, at whose suggestion these studies were initiated, for 
his invaluable advice and criticism. 
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Since the presentation of this paper, 28 additional patients with 
afterpains have received similar injections of progestin with complete 
relief of pain in all but 2 cases, thus making a total of 67 cases treated, 
with complete relief obtained in 89.6 per cent of these. In this latter 
group progestin was administered as early as 2 hours after delivery 


in some instances, with no harmful effects, 
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RESULTS OF TREATMENT IN PLACENTA PREVIA* 


BASED ON A Stupy oF 283 Cases FROM THE JEWISH HOSPITAL OF 
BROOKLYN 


JosHUA RoNsHEIM, M.D., Brookiyn, N. Y. 


previa is an accident affecting the particular pregnancy. 
If its management is skillful and the integrity of the pelvie organs 
and their supports maintained, subsequent pregnancies will not be influ- 
enced by its previous occurrence. The obstetrician’s first duty, there- 
fore, is to safeguard the mother’s life and never to risk that life in an 
attempt to save the unborn baby’s life. This means that when a diag- 


nosis of placenta previa is made, the patient must be transferred, when- 
ever possible, to a properly equipped hospital where she will be carefully 
observed or treated. Once bleeding has occurred, a recurrence of the 
bleeding is an assured fact and so, if the loss of blood reaches a stage 
where it may be justly termed threatening, the pregnancy must be 
terminated ; procrastination at this stage is dangerous. 

How the individual ease is to be handled will be determined by many 
factors, the more important of which are age, parity, duration of in- 
trauterine life, type of previa, degree of bleeding, and whether or not 
labor has set in. Taking all possibilities into consideration, the methods 
of treating placenta previa fall into the following groups: 

. Expectant treatment 
. Introduction of the hydrostatie balloon 
. Balloon followed by version 


. Version with or without extraction 


5. Cesarean section 


Accouchement forcé and vaginal hysterotomy have no place in the treat- 
ment of placenta previa, the former because laceration into the lower 
uterine segment is likely to oceur, the latter because the incision is al- 
most certain to invade the placental site with its danger of more hemor- 
rhage. 

A total of 283 cases of placenta previa were handled at our hospital 
up to Dee. 31, 1934. About thirty additional patients were discharged 
with the diagnosis of placenta previa; careful scrutiny of these records 
does not justify their inclusion in this study, as the diagnosis is not 
established by the facts on hand. 


*Read before the Brooklyn Gynecological Society, December 6, 1935. 
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TABLE I 


Total cases 283 100.0% 
Primiparas 63 22.3% 
Viable 55 
Nonviable 8 
Multiparas 220 7.7% 
Viable 174 (61.5% ) 
Nonviable 46 (16.2%) 
Total viable 229 81.0% 
Total nonviable 54 19.0% 


TABLE II. TYPE 

Central 

Partial 

Marginal 

TABLE . METHOD OF TREATMENT 

Expectant 66 23.3% 
Bagging 38 13.4% 
3ag@ and version 46 16.3% 
Version 102 36.0% 
Cesarean section 31 11.0% 


LO0.0% 


TABLE LV. EXPECTANT TREATMENT 
Total cases 66 100.0% 
Viable 54 
Primiparas 
Multiparas 
Nonviable 12 
Primiparas 
Multiparas 
These are the cases (Table IV) in which labor had set in prior to 
or at the time of the onset of bleeding or soon after the onset of 
bleeding, and in which the loss of blood was not great enough to require 
any manipulation for its control, and those eases in which simple rup- 
ture of the membranes was sufficient to control the hemorrhage. Twenty- 
three and three-tenths per cent of all the eases were so handled, and 


these figures approximate quite closely those given by other investiga- 


tors, 
TABLE V. INTRODUCTION OF BALLOON 


Total cases 38 100.0% 
Viable 30 79.0% 
Primiparas 
Multiparas 
Nonviable § 21.0% 
Primiparas 
Multiparas 
These are the cases in which the bleeding was sufficient to demand 
control but not enough to require more drastic interference, the pa- 
tients with marginal or slightly partial placenta previa, not yet in 
labor, or those patients in whom the labor had not progressed to the 
point where Braxton Hicks version could be done with safety. Introduce- 


tion of the balloon may be extraovular or intraovular; the former has 


140 
| 


RONSHEIM: PLACENTA PREVIA 141 


the advantage of preventing prolapse but causes more separation of the 
placenta with increasing danger to the baby; the latter permits the 
presenting part to enter the brim as the balloon is extruded, thus aiding 


in the control of hemorrhage. 


TABLE VI. BALLOON AND VERSION 


100.0% 


Total cases 


Viable oD 
Primiparas 
Multiparas 30 

Nonviable 1] 25.7% 
Primiparas 
Multiparas 10 


After the expulsion of the bag the presenting part must be depended 
upon to control the bleeding; if the labor is not sufficient to force the 
presenting part into the inlet, Braxton Hicks version is the only other 
means at our disposal to control the bleeding at this stage. It must be 
done with eare to avoid laceration of the friable cervix, and under no 


circumstances is the baby to be extracted unless the cervix is fully 


dilated. 
TABLE VIT. VERSION 


Total eases 102 100.0% 


Viable 77.5% 


Primiparas 7 
Multiparas 72 
Nonviable 23 22.5% 
Primiparas 3 
Multiparas 20 


When bleeding demands treatment and the cervix is sufficiently 
dilated to permit the introduction of two fingers into the lower uterine 
segment, the Braxton Hicks version should be the method of choice. In 
the hands of the expert it is safe to say that it does not increase the 
danger for the mother although it earries with it a high infant mortality. 


TABLE VIII. CESAREAN SECTION 
Total Cases 31 100.0% 
Viable primiparas 19 61.3% 


Viable multiparas 12 38.7% 


That cesarean section offers the greatest degree of safety for both 
mother and baby no one will deny. However, we must ever bear in mind 
that this procedure is never justified when the baby is not viable. In 
our series we had 54 such cases. Also, we must admit that in a certain 
number of patients with viable babies the hemorrhages are mild enough 
to be handled expectantly, or require, at the most, simple rupture of the 
membranes to control the bleeding. In our series another 54 cases were 
handled so. This gives us 108 patients or 38.1 per cent in which cesarean 
section was not considered, and we feel that these figures will hold good 
for any large series of cases. In 30 other viable cases a Voorhees’ bag 
accomplished all that was required, so we have approximately one-half 
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of the patients definitely out of the cesarean section category. Last, we 
feel that the majority of multiparous women with placenta previa are 
not candidates for this method of treatment. In other words, the per- 
centage of cases in which the cesarean operation may be justifiably con- 
sidered as a possible method of treatment falls well below the 40 per 
eent mark. No doubt, in the light of present-day knowledge and experi- 
ence, some of the patients in the preceding groups would rightfully be 
subjected to cesarean section, but I can do no more than report the sta- 
tistics as I find them, taking neither the blame for the early unfavorable 
results nor the credit for the later good results. 


TABLE IX. FETAL STATISTICS 


Total births 287 
Live births 53.7% 
Stillbirths 46.3% 
Nonviable 55 
Gross still births 27.2% 
Dead on admission ; 
Our responsibility 
Add neonatal deaths 
Total infant deaths 


100.0% 
twin 


24.4% 


30.3% 


If we exclude from the total births the cases of nonviability and those 
in which the baby was dead on admission, we find a total birth rate of 


224, of which 154 were live births, just short of 70 per cent. The total 


TABLE X. NEONATAL DEATHS 


“TREATMENT 


AGE 
28 Weeks 

30 Weeks 

35 Weeks 

40 Weeks 


4 Version and 
7 Spontaneous 
1 Section 

5 Version and spontaneous 


Central 1 extraction 
6 Partial 


7 Marginal 


TABLE XI. MATERNAL MorTALITY 5.3 PER CENT 
Primiparas 
Multiparas 


12 


“PARITY 


TYPE 


Primiparas | 
Primiparas | 
Primiparas 
Multiparas | 
Multiparas | 


Multiparas | 
Multiparas | 
Multiparas | 
Multiparas | 
Multiparas | 


Multiparas 
Multiparas 


Multiparas 
Multiparas 
Multiparas 


Central 
Marginal 
Partial 
Partial 
Partial 


Central 
Marginal 
Central 
Partial 
Central 


Central 
Marginal 


Marginal 
Central 
Central 


TREATMENT 
Bag, version, extraction |Hemorrhage 
Bag, version, extraction |Hemorrhage 
Version, spontaneous Hemorrhage 
Version, extraction Hemorrhage 
Manual dilatation, version,| Hemorrhage 

extraction 
3ag, spontaneous 
Version, extraction 
Version, spontaneous 
Bag, spontaneous 
| Version, extraction, 

craniotomy 

Bag, version, extraction |Hemorrhage 
Manual dilatation, version,| Hemorrhage 

extraction 

Bag, spontaneous 
Version, spontaneous 
Cesarean section 


Infection (¢ 
Infection 

| Hemorrhage 
| Hemorrhage 
| Hemorrhage 


| 

| Infection 

| Hemorrhage 
| Infection 


| CAUSE OF DEATH 


) 


INFANT 
Stillborn 


Stillborn 
Stillborn 
Stillborn 
Stillborn 


Stillborn 
Stillborn 
Stillborn 
Live 

Stillborn 


Live 
Live 
Live 


Stillborn 


Live 


4 
5 
| 
| 
| 
| 
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infant death rate figured on the same basis would be 38.8 per cent. We 
admit that cesarean section would have saved a number of these babies, 
but we must not overlook the fact that a certain number of premature 
babies will not survive under the best of conditions, and certainly 
placenta previa is far from the best of conditions. 


Fourteen of these deaths occurred in the period from 1907 to 1926; 
the last death occurred in 1929. During the five-year period 1930 to 
1934, inclusive, 82 patients with placenta previa have been delivered 
without maternal mortality. 

SUMMARY 


1. In the last trimester of pregnancy, a tentative diagnosis of placenta 
previa should be made whenever the patient has painless bleeding, and 
hospitalization is imperative. 

2. About 23 per cent of all the patients require little or no inter- 
ference. 

3. Before labor has set in and in the early stage of labor, an intra- 
ovular bag is the ideal method of controlling hemorrhage and of indue- 
ing labor. 

4. When the cervix is dilated to the point where two fingers can be 
introduced, Braxton Hicks version should be the choice. 

5. Extraction must never be done before complete dilatation of the 
cervix; hemorrhage from rupture of the lower uterine segment is fatal. 

6. Cesarean section is the procedure of choice in certain well-defined 
cases but is never justified in the presence of a nonviable fetus. 

7. The mother’s life is never to be jeopardized in the interest of the 
unborn child. 

8. Blood transfusion should always be available and used whenever 
indicated, whether before, during, or after labor. 

9. Forcible dilatation of the cervix, while it was used in conjunction 
with other methods of treatment in a few of the earlier eases, is to be 
mentioned only to be condemned; it has no place in today’s obstetries. 
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Eufinger and Schulte: Organic Iodides in the Blood and Their Significance in 
Normal and Toxic Pregnancy, Arch. f. Gyniik. 152: 478, 1933. 


The presence of organic iodides in the blood is directly dependent upon the 
activity of the thyroid gland. Never found in healthy adults; in pregnancy or- 
ganic iodides: can be found in approximately one-third of all cases and in the 
majority of women who are suffering from the toxemias of pregnancy. This 
is especially true for eclampsia. There must, therefore, be some form of thyroid 
dysfunction in connection with the toxemias, but it is impossible at the present 
time to correlate these facts definitely. 

RALPH A. REIS. 
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POLYNEURITIS OF PREGNANCY* 
A Report oF Four Cases 
ARTHUR W. BinGuHaM, M.D., F.A.C.S., East ORANGE, N. JJ. 


CaSE 1.—E. P., aged thirty-seven years, gravida vy. Entered the Medical Service 
of the Orange Memorial Hospital on Dee. 13, 1932. 

Chief complaint was that of progressive muscular weakness of lower extremities 
with general incoordination of the majority of the muscles of the body. 

A review of her past medical history revealed that the patient was a premature 
seven months’ baby, weighing three pounds. There was a history of convulsions with 
the first pregnancy in Scotland. Second pregnancy was apparently normal. Third 
and fourth pregnancies were also apparently normal except for notation that patient 
was nervous. She was about three months pregnant when first seen and had been 
vomiting for two months and in bed for the past month. She was becoming more and 
more nervous and had been losing weight. 

Father living and well. Mother died of heart trouble. No brothers or sisters. 
Husband living and healthy. Four children living and well. No stillbirths or mis- 
carriages. 

Home conditions were unsatisfactory. Patient was worried and unable to get the 
proper food at times. 

Physical examination showed nothing abnormal except for slight tenderness in the 
epigastrium and in both lower quadrants. A pelvic examination showed the uterus 
to be enlarged to the size of a three months’ pregnancy. No masses or induration 
was felt. Extremities showed a very coarse tremor of the fingers with athetoid move- 
ments. There was marked incoordination of the muscles of the upper and lower 
extremities with disturbed sense of position, inability to stand or to walk, with 
marked weakness of all muscular groups. There was tenderness over nerve trunks 
and a flabbiness of muscles. Knee jerks were four-plus at first and diminished later. 

Urinalysis disclosed alkaline reaction; acetone four-plus with a few pus cells. 
Hemoglobin 75 per cent; erythrocytes 4,280,000; leucocytes 7,500; polymorphonu- 
clears 86 per cent; transitionals 1 per cent; lymphocytes 12 per cent; and 
eosinophiles 1 per cent. Wassermann negative. Renal function test: plus 7 per 
cent. Metabolic rate: minus 18. 

Diagnosis by the neurologist was amyotrophic lateral sclerosis. Patient was dis- 
charged on Jan. 10, 1933, to return to the Pre-Natal Clinic. 

My attention was first called to the case when I was consulted as to how to get 
the patient to the clinic and was told that she had an incurable nervous disease. 
I suggested her return to the hospital and the induction of a therapeutic abortion. 

-atient came to the hospital again on Jan. 14, 1935, and a therapeutic abortion 
was induced on Jan. 16, 1935. Patient improved gradually and on discharge, Jan. 
31, 1933, was able to walk about her room. 


Patient was seen six weeks after discharge at the clinic by a neurologist who re- 


ported a positive Romberg; reflexes and gait improving. 


*Read before the New York Obstetrical Society, January 14, 1936. 
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CASE 2.—On April 26, 1935, the same patient was referred to the Maternity Center 


by the Pre-Natal Clinic of another local hospital. She was admitted to the hospital 


because of constant vomiting and positive Aschheim-Zondek test. She was given 
intravenous injections of gluccse and remained in the hospital for one week during 
which time she improved. 

When she came to the clinic she was very agitated and nervous. After returning 
home she remained in bed and was on a high carbohydrate diet. She vomited after 
each meal. On May 31 she was able to return to the clinic but seemed much ex- 
hausted. On June 7 she again returned to the clinie and was given whole blood. 
No evidence or history of paralysis was mentioned at first, but at times her gait 
had been peculiar. She still complained of vomiting and dizzy spells and became 
discouraged with her progress at home and decided to enter the Orange Memorial 
Hospital on June 25, 1935, where she had previously been treated. 

Chief complaint upon entrance at this time was dizziness, weakness in legs, and 
poor vision. The last menstrual period was February, 1935. There was constant 
vomiting and the patient had lost 22 pounds in the past seven weeks. During this 
time her legs became weaker and she stated that when she went to walk she felt 
as though ‘‘her feet were stuck to the ground but that after getting started she 
could walk all right except for unsteadiness.’’ 

She also had many dizzy spells and during these spells she saw clouds of smoke 
before her eyes and became numb over different parts of the body. She also suffered 
the sensation of falling down when the dizzy spells occurred. These symptoms were 
similar to those which she had had during her last pregnancy. 

Physical examination at this entrance revealed bilateral papilledema. Pelvic 
examination showed uterus about the size of a four months’ pregnancy. Otherwise 
general physical examination was normal. 

Hemoglobin, 60 per cent; erythrocytes, 3,280,000; leucocytes, 8,40; polymorphonu- 
clears, 84 per cent; lymphocytes 12 per cent; monocytes, 2 per cent; basophiles, 2 per 
cent; occasional anisocytes. Blood chemistry: urea nitrogen, 11.7 mg.; creatinine, 
1.2 mg.; sugar, 76.9 mg.; nonprotein nitrogen, 23.4 mg.; chlorides, 0.68 mg.; calcium, 
10.5 mg. per 100 ¢.c. of blood. Blood Wassermann negative. 

Neurologic examination demonstrated no sensory changes; no cranial nerve in- 
volvement except bilateral second and right eighth. No Laségue; no Kernig; no 
nystagmus. Pupils reacted to light and accommodation. Diagnosis made by consult- 
ing neurologist was cerebellar disease; suspecting cerebellar neoplasm. 

Brain consultant suggested the following: The cerebellar and tract disorders may 
be in the nature of a sclerosis or other degenerative disorder due to faulty nourish- 
ment and avitaminosis if cerebellar tumor can be ruled out. He recommended that 
freatment of two years ago be repeated with a high vitamin B diet. 

A diagnosis of polyneuritis was made by the Obstetrical Staff and treatment 
instituted with high vitamin B diet. 

Spinal tap was done and was apparently normal. Patient improved a little at 
times but dizziness still persisted. Vomiting was much less. 

No evidence of increased intracranial pressure was found. Eyegrounds suggested 
vascular disease rather than pressure. Patient still unable to stand. In view of 
previous history and present findings the brain consultant felt that the patient’s con- 
dition would be improved by termination of pregnancy. 

As patient seemed to be gradually getting worse, it was decided to do a thera- 
peutic abortion on July 10, 1935. She still had pains in her legs for several days. 
Within two weeks following therapeutic abortion patient was out of bed and was 
not so dizzy. Had only slight headache. Within another week she was beginning 
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to walk. At the end of three weeks she was feeling well, became more stable every 


day, and was walking about. She was allowed to go home on Aug. 2, 1935, and 


continue her convalescence at home. Four days after discharge from the hospital, 
she was brought back to the clinic for examination and seemed to be improving 
rapidly. 

Follow-up note in Neurological Clinie showed on Oct. 2, 1935, that patient was 
improving, walks three long blocks and then becomes fatigued. Has an occasional 
occipital headache, not as frequent nor as severe, attacks of vertigo, objects rotating 
in front of her from right to left. Believes she is moving to the lett. However, this 
sensation is transient. Walks to the left but not as much as formerly. Patient does 
not fall any more. Muscle strength is improved, but still fatigues easily. There is 
no further speech difficulty, no attacks of fainting and no vomiting. 

Diagnosis made by neurologist: polyneuritis of pregnancy with possible eighth 
nerve, vestibular nerve or semicircular canal dysfunction. 

Examination by otologist on Jan. 6, 1956, showed that the right eardrum had 
been practically destroyed since childhood, but she could hear a leud spoken voice. 
The symptoms of dizziness and falling to the left he believed would clear up in time 
and that the labyrinthian symptoms are a complication of the polyneuritis. 

When seen at home patient looked very well and said she was able tc do all of her 


housework and take care of her family. 


CASE 3.—L. C., aged thirty-four years. Patient entered the Orange Memorial 
Hospital on Nov. 9, 1934, with a history of having vomited daily since July 16, 1934, 
with exception of last two weeks. She continued very weak and feeble and developed 
symptoms of psychosis with delirium. 

Examination showed a markedly emaciated patient about thirty-four years of age, 
gravida i. There were marked exophthalmos and marked dehydration. She had a 
positive Stellwag. Thyroid not palpably enlarged. Heart rate regular but rapid. 
There was a loud blowing systolic murmur heard over the entire preccrdium, Marked 
tenderness with spasm over the entire abdomen, greatest in both lower quadrants. 
Extremities limp, grossly normal in appearance but with great weakness, and loss of 
reflexes. 

Past history revealed heart trouble of long standing. The urine contained albumin 
1+; sugar 2+; trace of acetone; few hyaline and granular casts; and numerous pus 
cells. Hemoglobin, 75 per cent; erythrocytes, 4,280,000; leucocytes, 11,400; poly- 
morphonuclears, 72 per cent; lymphocytes, 28 per cent. Blood chemistry: ures 
nitrogen, 13.6; creatinine, 1.1 mg.; sugar, 100 mg.; nonprotein nitrogen, 20 mg.; uric 
acid, 1.3 mg.; Wassermann negative. 

Patient was apparently in very poor physical condition, and although slight im- 
provement was made following intravenous therapy, patient failed. 

-atient was put on a high vitamin B diet, but her condition was apparently too 
serious for it to have any effect. A diagnosis of polyneuritis of preynancy was made. 
On November 15 a therapeutic abortion was performed. Patient failed quite rapidly 
and died on November 21. 

Necropsy findings: Nerve tissue showed degeneration and fibrosis. Spinal cord 
showed considerable round cell infiltration, ‘Thyroid and parathyroid showed no 
pathologic changes. Clinical diagnosis of polyneuritis of pregnancy was confirmed 
by these necropsy findings. 

This was apparently a hopeless case having progressed too far for any treatment 
to avail. It showed how serious the condition may become. 

CASE 4.—C. K., aged twenty-four years, colored, entered the Orange Memorial 
Hospital on Nov. 12, 1935, because of pernicious vomiting for about three weeks. 
She was about two months pregnant. Almost no food or fluids had been retained 
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for the past two weeks, and she had been confined to bed for the past week. Recently 
vomitus had been dark as well as her urine. Pulse was rapid and weak. Patient very 
lethargic. Blood pressure 85/55. No heart murmurs. 

Her social background is good. She is unusually well educated. 

Examination showed a single girl, twenty-four years of age, well nourished and 
well developed. The sclera of the eyes were markedly jaundiced. Heart was ap- 
parently normal. Pelvic examination showed uterus the size of a two months’ preg- 
nancy with marked general tenderness. Reflexes were hypotonic. Urinalysis showed 
albumin 1+; bile 1+; occasional granular casts and red cells; few pus cells and in- 
numerable epithelium. Hemoglobin, 85 per cent; erythrocytes, 4,100,000; leucocytes, 
32,950 and 20,000; polymorphonuclears, 84 per cent; lymphocytes, 14 per cent; 
mononuclear lymphocytes, 2 per cent. Blood chemistry: urea nitrogen, 13.5 mg.; 
creatinine, 1.2 mg.; sugar, 181 mg., 121 mg., and 86 mg.; nonprotein nitrogen, 65 
mg., 110 mg., and 27 mg.; uric acid, 16 mg., 6.1 mg., and 2.5 mg.; icterus index, 
20 mg. and 13 mg. Spinal fluid cell count negative, globulin negative, spinal fluid 
and blood Wassermann negative; sugar, 76 mg.; colloidal gold negative and 
pressure, 9 mm. 

Patient treated for pernicious vomiting. As she seemed to be failing rapidly daily 
in spite of treatment, a therapeutic abortion was performed on November 18. 

-atient continued to vomit, and was in very poor condition requiring intravenous 
medication. She was apathetic, uncooperative, incoherent, and disoriented. 

Patient was given a hypodermoclysis daily. Also a diet rich in vitamin B. Con- 
dition gradually improved but patient continued to be mentally disturbed. She was 
able to sit up out of bed but was unable to stand. Was quite irrational at times, 
especially at night. 

On December 9 she was able to take a step or two with the support of two assist- 
ants, but her legs would give out under her. She gradually improved but left the 
hospital on December 15 against advice to convalesce at home. 

Summary of neurologist’s report: Hyperactive tendon reflexes in upper ex- 
tremities with diminished tendon reflexes in lower limbs. Babinski R+. Laségues 
questionable, abdominals absent. Muscle weakness more marked in lower extremities 
with diminished tactile and pain sense in lower limbs more marked peripherally. Im- 
pression, polyneuritis of pregnancy. 

When seen at home on December 26 patient was able to walk about room resting 
lightly on pieces of furniture. 

Ten days later patient had been for a walk holding her mother’s arm. The only 
difficulty she had in walking was in going downstairs. 


DISCUSSION 


A study of these four cases gives several impressions. 

1. Polyneuritis of pregnancy is a serious condition. 

2. While it is probably due to a dietary deficiency, especially a lack of vitamin 
b, 1t may be caused also by an autointoxication of pregnancy. 

3. The nervous symptoms are many and varied and laboratory tests give very little 
aid to diagnosis. The main symptoms are incoordination of muscles with progressive 
weakness in the muscles of the lower extremities following excessive vomiting of 
pregnancy. Mental symptoms are usually present. 

4, While there are a few cures reported by the use of a diet rich in vitamin B, 
the condition is so serious that it seems advisable in cases of any severity to termi- 
nate pregnancy as well before nerve degeneration has occurred. 

d. The use of vitamin B is advisable as a preventive in cases of pregnancy with 
much vomiting or malnutrition. 
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ENDOMETRIOSIS DURING THE FINAL MONTH 
OF PREGNANCY 


MarkKkEpD DecipuaL Reaction ABpout ENDOMETRIOSIS NODULES 
IN THE PREPERITONEAL Fart 


H. J. Ouson, G. H. HANsMANN, MILWAUKEE, Wis. 
(From the Columbia and Milwaukee Children’s Hospitals) 


ECIDUAL reaction immediately beneath the peritoneal mesothelium of the 

lower abdomen has been established since the comprehensive review and care- 
ful study of the subject by Taussig.7 A similar reaction which apparently occurs 
in embryonal remnants of miillerian tissue of the urogenital apparatus! has 
occasionally been observed in the cervix, the upper vagina and the rectovaginal 
septum. The occurrence of decidua in the proximity of an ectopic implantation of 
an ovum has also been observed. Less certain is the proposition that decidua may 
form in a nonpregnant individual due to peritoneal irritation. That there may 
occasionally be swelling of stroma cells in ectopic endometrium during the 
progestin phase of the menstrual cycle seems likely. However, such changes have not 
been emphasized or pictured in the literature containing lesions which appear to 


be ectopic endometrial tissue considered in the numerous contributions on the subject. 


The above aspects of endometriosis have recently been reviewed by Weller,’ and 
they need not be considered in detail here. 

On the other hand the study of widely disseminated fragments of ectopic 
endometrium stimulated by hormones during a normal pregnancy has received scant 
attention. Geipel? noted decidual reaction in the pelvic lymph nodes. In some of the 
nodes so involved the decidua was arranged about ductlike spaces. He did not 
designate the lesions as endometriosis of lymph nodes? during pregnancy, an inter: 
pretation which today would seem the most probable. Sampson5 stated that he 
has recognized four cases of decidual reaction in endometriosis during pregnancy. 
One of the pregnancies was ectopic and the other three were associated with a 
myomatous uteri. Hauflert studied the tissue from a patient who developed 
a peritonitis from the invasion of the wall of the upper ileum by an endometrial 
implant. The woman was pregnant, and there was a marked decidual reaction 
about the endometrial glands. Schaaning® reported a case of endometriosis with 
decidual transformation in the ovary of a pregnant woman. From this review it 
would appear that further study of disseminated fragments of endometrium remote 
from the implanted fetus would seem advisable. Here we wish to characterize 
disseminated endometrial implants over a large area and picture the proportions 


148 


OLSON-HANSMANN: ENDOMETRIOSIS DURING PREGNANCY 149 


which the decidual reaction may assume about the glands of the implanted frag- 
ments. The gross study was made, and the tissue obtained during a cesarean section 


at term for histologie study. 


CLINICAL REPORT 


Mrs. J. R., a primipara, aged forty-one, was admitted to the hospital on November 


29 with a history of membranes having ruptured at home. The patient was a well- 


nourished female, pregnant at full term. A physical examination showed heart and 


lungs normal, Laboratory findings revealed the urine to be negative for albumin 


and sugar. The blood pressure was 118/74. 


After a fourteen-hour test of labor, a low cesarean section was done because of 
a contracted funnel type pelvis. On opening the abdomen there was a small amount 


of straw-colored fluid. There were many shotty tubercle-like lesions in the peri- 


toneum of the lower uterine segment extending anteriorly into the vesicouterine 
space. These tubereles were diffuse and rather widely separated and found to involve 
also the peritoneum of the broad ligament laterally with a few scattered over the 


Wig. 1.—Photomicrograph (X20) illustrating the position and frequency of the lesion. 


surface of the tubes. The ovaries were of normal size and perfectly smooth. The 
fimbriae of the tubes were not adherent and the luminae were apparently open. 
Owing to the escape of blood and amniotic fluid, it was impossible to examine 
-arefully the pouch of Douglas. No tubercles were observed in that region. The 
uterus showed a thickening of the muscular wall and a rather fibrous consistency 


with several small intramural leiomyomas in the region of the fundus. <A section of 
the peritoneum over the uterus and that in the bladder flap below was removed 


for study. 

The patient had a normal postpartum course in the hospital and was allowed to 
go home on the fourteenth day after operation. The abdominal wall healed by 
primary union. She was examined about six weeks after delivery. A uterus normal 


in size was found in the anteromid position. The adnexa were normal, and there 


was no thickening of the rectovaginal septum as elicited by rectovaginal examina- 
tion. The vaginal vault was normal and the cervix was normal in appearance. The 


patient appeared in good health, and she had no complaints. 


Pathologic Examination: There were three pieces of tissue consisting of 
peritoneum and preperitoneal fat. One piece appeared to be thin peritoneum in 
which small gray translucent nodules about 2 mm, in diameter were observed. The 
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remaining two pieces were of much thickened, grayish white peritoneum which 
had a considerable amount of hemorrhage in the preperitoneal fat. The histologie 
examination showed lesions both on and quite deep beneath the peritoneum. The 
number and position are shown in Fig. 1. The structure of the individual lesion was 
that of quiescent endometrial glands, surrounded by a wide collar of decidual cells, 
The cells had large, pale pink staining nucleoli. The pink ectoplasm of adjacent 
cells fitted closely together, giving the structure a tiled effect. The cells of the 
endometrial glands varied from low columnar to cuboidal. There had been recent 
hemorrhage about some of the lesions. There was no somatic reaction to the 
ectopic endometrium as would be evidenced by old hemorrhage and_ fibrosis. 
Curiously enough a few of the endometrial glands had no decidua about them and 
small nests of decidua, unassociated with endometrial glands, were found throughout 


the fat. 


Fig. 3. 


Fig. 2.—Photomicrograph (X200). Note the wide collars of closely packed 
decidual cells encircling an endometrial gland. 

Fig. 3.—Photomicrograph (1000). Note flattened cells of an endometrial gland 
and the large decidual cells, 


COMMENT 


The patient, a primipara, forty-one years of age had been married eight years. 
There had been no manipulation which was designed to relieve the eight years of 
apparent sterility. There had been no operation upon the genital apparatus. No 
pelvic pathology or misplacement of the internal genitalia suggested interference 
with normal menstrual physiology. No clinical signs or symptoms suggestive 
of endometriosis which antedated the pregnancy were elicited. The lack of fibro- 
blastic reaction about and the absence of old blood pigment in the lesions would 
indicate a rather recent development of the widespread lesions consistent with the 
duration of the pregnancy. 

The lesions appeared to be endometrial in origin. The dissemination was along 
the route of the uterine lymphatics. Often the location of the lesions was deep in 
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the preperitoneal fat and did not involve the overlying peritoneal mesothelium. The 
marked development of decidua paralleled the development of decidua in miillerian 
stroma rather than the decidual reaction occasioned by the reaction of the 
peritoneum to female sex hormones or nonspecific irritation of the peritoneum. 
The above facts indicated endometrial implants spread by the lymphatic route. 
A regional lymph node was not obtained. The most logical interpretation of these 
observations would seem to be that the dissemination occurred through the channels 
of the lymphatics opened by the implantation and growth of a recent ovum. 
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A FORTY-NINE-POUND RETROPERITONEAL CYSTIC FIBROID 
Howarp Epwarp LinpeMAN, M.D., New York, N. Y. 


DESIRE to report this case not only because of the large size of the tumor but 
| also because of its peculiar extraperitoneal development and the operative diffi- 
culties encountered. 

Mrs. k. J. (Fig. 1), aged thirty-six, married, white, presented herself at my office 
Aug. 20, 1934. She had had an appendectomy for acute gangrenous appendicitis six 
years before, at which time the surgeun informed her that she ‘‘had a fibroid behind 
the uterus’’ which he considered inadvisable to remove because of the condition of 
the appendix. At the same time ‘‘a cyst was accidentally ruptured and removed.’’ 

Menstruation began at twelve, was always regular, four-weekly, of five days’ dura- 
tion, moderately profuse, and occasionally accompanied by cramps. Her last period 
occurred August 12. She had been married over fourteen years, had had six induced 
abortions early in pregnancy, the last nearly thirteen years ago. ‘There had been no 
pregnancy since. 

Since the former operation the patient has noticed progressive en!argement of the 
abdomen to its present size. Of late she has had considerable abdominal pain and 
has been practically confined to bed because of the size of the abdomen and extreme 
discomfort. Except for a slight vaginal discharge and moderate constipation, there 
have been no pelvic symptoms. At no time has there been meno- or metrorrhagia. 

On physical examination the patient did not appear acutely ill but very uncom- 
fortable and severely handicapped by the size of the abdomen. Her weight was 243 
pounds. ‘lhe general examination was essentially negative; heart and lungs were 
normal; blood pressure was 150 systolic, 95 diastolic; hemoglobin 80 per cent; urine, 
temperature, pulse, and respiration normal. 

The abdomen was huge. The largest circumference was fifty-five and one-half 
inches and the distance from symphysis to ensiform was twenty-four and three- 
fourths inches. In the right lower quadrant was the well-healed appendectomy scar. 
The abdomen contained a large cystic mass and a distinct fluid wave could be elicited. 

The vulva and vagina were normal. The cervix was crowded high up behind the 
symphysis where it could be felt but not seen. The body of the uterus could not be 
made out, but behind the cervix was the lower pole of a cystic mass which completely 
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filled the pelvis and abdomen and bulged out the culdesac similar to a large pelvic 
abseess. <A distinct fluid wave was elicited. A preoperative diagnosis of large 
ovarian cyst was made, and the patient was referred to the Mount Sinai Hospital for 
operation. 

On August 23 the operation was performed under gas ether anesthesia. A seven- 
inch left paramedian incision was made and the abdomen was opened. The large 
mass was at once encountered. It felt cystic but did not have the characteristic 
appearance of the usual large cysts. None of the other abdominal contents could be 
seen. On manual exploration this mass was found free all around its upper third 
and also along its right side, except for a few adhesions at the site of the appendece- 
tomy, well down into the pelvis where the uterus could be felt. This and the right 
adnexa were crowded over against the right pelvic wall deep in the pelvis, and the 
uterus was rotated so that its transverse diameter lay anteroposteriorly. The hand 
could not be passed down behind the mass below its upper third. It was equally im- 


Fig. 1.—Views of patient immediately before operation. 


possible to pass the hand between it and the abdominal wall anywhere on the left 


side between the upper third and the lower pole. The tumor was immovably fixed in 
the abdomen, and delivery was impossible. 

A large trocar was introduced into the tumor directly under the incision, and a 
little more than three and one-half gallons of port-wine-colored fluid was drawn off. 
The mass shrank considerably, but its walls were too thick to permit a complete 
collapse, and it still retained much of its original shape and about one-half of its 
original size. The adhesions to the right were divided, and the mass was lifted some- 
what to the left, exposing the uterus. The right infundibulopelvic and round liga- 
ments were sutured and divided, leaving the right adnexa. The bladder was pushed 
down, the right uterine vessels were secured and divided, and the cervix was cut 
across. The left uterine vessels could not be seen, but as they were cut across, the 
bleeding points were caught and tied. This freed the lower pole of the mass and 
enabled us to raise it with the uterus from the pelvis and swing it to the left. The 
distorted anatomic relations were then ascertained (Fig. 2). The tumor arose 
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CYSTIC 


FiBROrD 


Fig. 2.—Diagrammatiec cross-section through the pelvis below the level of the 
5 
promontory. Peritoneum in dotted lines. 


Fig. 3.—Diagrammatic cross-section through the abdomen above the level of the 
promontory. Peritoneum in dotted lines, 
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by a pedicle, three-fourths of an inch thick, from just below and behind the left 
uterine horn. It had developed between the layers of the left broad ligament, sepa- 
rating them widely, and had then stripped up the peritoneum from the entire left and 
posterior walls of the pelvis and abdomen to well above the pelvic brim. The left 
tube and round ligament coursed downward and around the lower pole. As the tumor 
extended further, it insinuated itself between the layers of the mesosigmoid and raised 
them and the parietal peritoneum from the posterior and left abdominal wall, so 
that the left layer of the mesosigmoid passed forward over the tumor and was 
reflected from it to the left abdominal wall in the anterior axillary line (Fig. 3), 
The sigmoid and its blood vessels lay in the wall of the tumor well over to the 
right side, and the right layer of the mesosigmoid passed from the tumor to the 
posterior abdominal wall considerably to the right of the midline. There was no 
plane of cleavage between the bowel and the tumor. 

A long incision was made in the peritoneal covering of the tumor about one 
and one-half inches in front of the sigmoid, and by sharp and blunt dissection 
the bowel and its blood vessels were freed. There was profuse bleeding and many 
vessels had to be clamped and cut. The possibility of damage to the blood supply 
ot the sigmoid was considered, but as the intestine showed no change in color by 
the end of the operation, we felt reassured. The tumor was then peeled off from 
the posterior and lateral walls of the pelvis and abdomen, dividing the peritoneal 
reflections as they were encountered. This left a large raw area on the posterior 
and left lateral pelvic and abdominal walls where the left ureter and the bifurcation 
of the aorta and iliac vessels could be seen plainly. A one-inch incision was made 
in the posterior vaginal wall, and two pieces of iodoform gauze were pushed through 
into the vagina to drain this raw area and the parametrial regions. Peritonization 
was easily accomplished, as there was much redundant peritoneum and the sigmoid 
could be swung back into its normal position where it covered much of the raw 
area. The abdominal wound was closed in layers with a small strip of rubber 
dam drain down to the aponeurosis through the lower angle of the wound. 

At the conclusion of the operation the patient was moderately shocked but rallied 
quickly after a 500 ¢.c. transfusion, given immediately after her return to bed. 
Next day the hemoglobin registered 55 per cent, a drop of 25 per cent notwith- 
standing the transfusion. Her subsequent recovery was uneventful, she was out 
of bed on the fourteenth day and discharged on the seventeenth day. About a month 
later, she had a moderately severe attack of cholecystitis and several milder attacks 
since, which subsided under medical treatment. 

When last seen, on Dec. 14, 1935, the patient was perfectly well, the wound was 
firmly healed, the cervical stump was freely movable, and there was no tenderness 
in the pelvis. Her weight was 244 pounds. The abdomen was markedly pendulous, 


and she is obliged to wear a specially fitted supporting corset. 


CALCULATION OF THE WEIGHT OF THE TUMOR 


Fluid drained off by trocar 3% gallons 448 fluid ounces 
Fluid retained in cyst 3 quarts 96 fluid ounces 
Fluid spilled (approx.) 1144 pints 24 fluid ounces 
Fluid in small cysts 1 pint 16 fluid ounces 


Total quantity of fluid 584 fluid ounces 


584 fluid ounces — 641 ounces avoirdupois 
Specific gravity of the fluid — 1.024 


Correction for specific gravity, 641 x 1.024 — 656 ounces — 41.0 pounds 
Weight of the empty shell 8.5 pounds 


Total weight of the tumor 49.5 pounds 


WOODS: ABDOMINAL PREGNANCY 
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ABDOMINAL PREGNANCY AT TERM WITH DELIVERY 
OF A NORMAL LIVING CHILD 


E. B. Woops, A.M., M.D., Auveusta, GA. 
(From the Department of Obstetrics, University of Georgia School of Medicine) 


N THEIR comprehensive review of the literature of abdominal pregnancy, Cornell 

and Lash* (1933) report that in 86 cases in which the baby was born after the 
sixth month of gestation, the infant mortality was 22 per cent, whereas in the 
60 eases in which the baby was born alive in the eighth and ninth months of preg- 
nancy, it was about 35 per cent. Therefore, we feel that the presentation of another 
such unusual case is timely, more especially since the aforementioned authors 
report that deformities were quite common, many babies having more than one type. 
The maternal mortality was 14.3 per cent (34 cases) in the 236 cases gleaned 
from the literature, their private cases and the records of the Cook County Hospital. 
Peritonitis and shock accounted for 25 of the 34 deaths. We coneur with the 
authors in believing that the mortality can be lowered greatly if we desist from 
interfering with the placenta. Packing with or without marsupialization will give 
the best results. Although hemorrhage may occur and prove fatal, as the placenta 
separates or disintegrates, it is far safer to leave the placenta alone, as this accident 
is rare. 

In the reported cases, only 35 per cent were diagnosed correctly before operation 
and in this case the great distention interfered with an accurate examination. The 
presence of a mass in the lower abdomen which appeared like a distended bladder, 
and which did not disappear after catheterization should have assisted us in making 
a diagnosis, and finding the uterus separate from the fetus. The cervix was high, 
patent (because it had been previously dilated), and made one feel that labor 
had not progressed, because something was interfering with engagement, as well as 
sausing intestinal obstruction. 

M. L. F., 66814, negro female, aged nineteen years, admitted to the University 
Hospital from a rural district at 4:00 p.m. Jan. 8, 1935, with temperature 99, pulse 
140, and respiration 26, 

Primigravida apparently near term, gave history of having had abdominal pains 
for past eighty hours, which were thought to be labor pains. Engagement had not 
ensued, no progress had been made even with administration of castor oil, and 
attempted insertion of catheter. Mild distention with symptoms of intestinal ob- 
struction was found. <A history of a tedious pregnancy, fraught with ill health, 
excessive nausea and vomiting, continuous right-sided pain and umbilical pain 
(which at no time was ‘‘knifelike’’), with frequent slight vaginal bleeding, was 
elicited. 

Admission Examination.—Patient restless with a ‘‘fruity odor’’ to breath. Blood 
pressure 110/70, cardiac rhythm regular, pulse thready, hemic murmur present. 
Many fetal parts palpable, especially in lower abdomen, giving impression of trans- 
verse position, fetal movement felt, and fetal heart sounds elicited. Abdomen dis- 


Internat. Abst. Surg. (Supplement to Surg. 


*Cornell, Edward L., and Lash, A. F.: 
Gynec. Obst.) 57: 98, 1933. 
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tended, especially in the epigastrium, very tender throughout, with prominence in 
the lower abdomen simulating a distended bladder which did not disappear after 
‘atheterization. Rectal examination showed a cervix with one-finger dilatation, but 
no effacement. Urinalysis showed marked acetonuria, otherwise negative. White 
blood count 9,900. Red blood count 2,810,000, Hb. 50 per cent (Sahli). (Poly- 
morphonuclears, 92 per cent; lymphocytes, 8 per cent; blood chlorides, 258 mg. per 
cent; nonprotein nitrogen, 42 mg. per cent; blood culture, negative. 

-atient was given intravenous glucose and normal saline, subcutaneously, as 
supportive treatment during the night, and a high colonic irrigation returned clear. 
Morphine and other sedatives were administered. Vomiting continued during the 
night but was relieved by morning when the acidosis was reduced. 

Preoperative Course.—At 10:00 A.M. (Jan. 9, 1935) vaginal examination revealed 
a firm cervix which would not retain a catheter, so a small pack was introduced. 
Outline of the fundus could not be determined because of abdominal distention. 
Surgical consultation agreed that a Porro cesarean section was necessary. 

Operative Record.—The patient was considered a very poor risk, and operation 
was ordered to save the baby. Preoperative diagnosis: intestinal obstruction, 
possible peritonitis, pregnancy. A long midline incision revealed the abdominal wall 
to be very thin. The fetus was found free in the abdominal cavity, the sac having 
been ruptured. The peritoneal fluid was turbid. There was evidence of a 
generalized peritonitis. The intestines were greatly distended and there were 
masses of fibrinopurulent exudate on the intestinal walls. The baby was quickly 
delivered, slightly cyanotic but alive. The placenta was apparently over the large 
bowel and pelvic organs (later shown to be attached only to the uterus and the 
region of the right tube). The uterus was about the size of a twelve weeks’ preg- 
nancy. The cord was tied, and a marsupialization of the placenta was performed. 
Simultaneously in the upper left quadrant of the abdomen a jejunostomy was per- 
formed. A large wet dressing was placed over the placenta, and a smaller dressing 
placed over the upper incision. The patient left the operating table with very 
little change in her condition as gas oxygen anesthesia had been used. 

Postoperative Course——Patient was returned to the room and a Levine tube in- 
serted through the nose to allow for gastric decompression. Fifteen hundred 
cubic centimeters of normal saline was administered and within two hours 
500 cc. of citrated blood was given. Patient was placed immediately under an 
oxygen tent, and for the first part of the night appeared to be holding her own. 
The overwhelming toxemia was apparently the cause of death fourteen hours after 
operation. 

The fetus was well formed and weighed five pounds and two ounces. It left 
the hospital at the end of six weeks, weighing seven pounds and five ounces. There 
were no anomalies and development was perfect. There is no way of estimating 
the length of time that the fetus had been free in the abdominal cavity, although 
from the exudate and history, one would suppose that the onset of labor four 
days previous to operation had caused a rupture of the sae with the subsequent escape 
of the fetus into the abdominal cavity. 

Necropsy Findings.*—Projecting from a surgical incision in the lower mid- 
abdomen, there was a putrefying saclike structure forming a globular mass 10 em, in 
diameter, from which protruded an umbilical cord. The peritoneal cavity contained 
some 500 e.c. of turbid, blood-stained, thick fluid, and everywhere the peritoneal 
surfaces were dull and the coils of intestine were lightly bound by sheets and flakes 
of fibrinopurulent exudate. The projecting sac, attached at its upper part by dense 
fibrous adhesions to the omentum, was a full-term gestational sae with a placenta 18 


em. in diameter, and was bound by fibrous adhesions to the sigmoid colon and seemed 


*Necropsy report by Dr. Edgar R. Pund, Professor of Pathology. 
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to extend into the broad ligament on the right side, so that the right ovary in its 
own ligament lay behind the sac. Coming off from the sac laterally and posteriorly 
was the right tube which lost itself in the wall of the sac. Other than congestion 


there was nothing unusual about the left tube and ovary. 


The cervix was soft and dilated, and the uterus measured 11 cm. by 7 em. 
The endometrial surface was congested, cloudy, and shaggy. The right cornu was 
considerably stretched and the musculature of the uterus at the cornu lost itself in 
the gestation sac. The placenta was not detached and was apparently fixed to the 
structures of the right broad ligament, including the tube and the wall of the cornu 


of the uterus. 

Microscopic examination of the gestational sac revealed a hollow viscus contain- 
ing hypertrophied smooth muscle; the pregnancy therefore lay in the mural part 
of the isthmus of the tube. Suppurative inflammation of the uterine endometrium 


and of the gestational sac was found. 


PREGNANCY 


DIABETES COMPLICATING 


Cari H. Ini, M.D., Newark, N. J. 


IABETES complicating pregnancy since the advent of insulin has very mate- 
rially changed the outlook for mother and baby to such an extent that adding 
my experiences with two severe diabetic individuals would seem not to be remiss. 


CASE 1.—Mrs. B., aged twenty-seven, para ii, gr. 0, first consulted me on June 15, 
1934. Last period March 16, 1934. Diabetes was first recognized in October, 1931. 
She was immediately hospitalized, blood sugar 222 mg.; she was given a diet of 
protein 68, fats 101, carbohydrates 122, calories 1,669; weight was 1041%4 pounds; 
30 units of insulin per day. She left the hospital after a week, went home, and im- 
mediately became pregnant and was aborted. She was constantly watched from then 
on. Weight came up to normal, 115 to 120 pounds, and frequent blood sugars read 
from normal to 175 mg. In December, 1933, she went into coma; blood sugar was 
404 mg. From then on, until she became pregnant, she received from 40 to 60 units 
of insulin per day, frequently showing slight shock and at times drowsiness. She 
had the usual childhood diseases; her appendix and tonsils had been removed. There 
is no history of diabetes in the family. Examination showed a normal female type 
pelvis of good measurements; head, heart, lungs, and abdomen normal; a very healthy 
looking girl weighing 140 pounds. She had a very uneventful pregnancy, her blood 
pressure was always normal, and she showed no albumin in her urine. At five months 


she went into severe insulin shock, requiring intravenous glucose. Her diet, during 
her whole pregnancy, was kept constant. Her insulin requirements, during the first 
trimester, were about 40 units a day; during the second trimester, about 30 units; and 
during the third, about 50 units per day. Her basal metabolism rate was plus 5. 
Two weeks before term, due to a large baby, labor was started. Her weight was 159 
pounds, blood pressure 120/60, urine, no albumin nor sugar. Quinine and castor oil 
vere given, followed by a hot enema and six three-minute doses of pituitrin at 
twenty-minute intervals. This did not start labor, so her membranes were ruptured. 
Labor started immediately. The urine was examined every hour for sugar, diacetic 
acid and acetone, and was always negative. During her whole labor of ten hours, 
she was on the verge of insulin shock, requiring the juice of two dozen oranges. And, 
although she ate her normal supper during this time, only seven units of insulin were 
given. Her blood sugar, just before supper, after four hours in labor. was but 79 mg. 
When she was fully dilated, a male child weighing 8 pounds 5 ounces was delivered 
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by low forceps, L.0.A. The puerperium was entirely normal, blood sugar six hours 
after labor was 383 mg., and insulin requirements about 40 units per day. The baby 
had to be put in a respirator to start breathing. The baby did very well, was back to 
birth weight in twelve days. Repeated urine tests of the baby showed no sugar. 
This patient is now, six months after birth of baby, still taking 40 units of insulin, 


CASE 2.—Mrs. E., aged twenty years, was first seen by me on Nov. 16, 1934. Her 
last period was Sept. 7, 1934. She has had diabetes for the past ten years. At first 
her blood sugar was 265 mg., with 17.5 per cent sugar in her urine, and 2-plus 
acetone. On a low caloric (800) and low carbohydrate (62) diet, which was used in 
those days, 24 units of insulin kept her sugar free. All during her childhood she had 
taken large doses of insulin, sometimes as high as 75 and 80 units a day. Her blood 
sugar has gone as high as 440 mg., and frequently over 300 mg. 

Her grandfather died of diabetes at the age of seventy years and no other mem- 
ber of a large family has it. Her past history was negative except for childhood 
diseases. Physical examination showed nothing abnormal, blood pressure 110/60, 
weight 130 pounds, blood sugar 348 mg.; she is taking 54 units of insulin per day, 
Just before her pregnancy she was taking between 48 and 55 units per day. Her 
basal metabolism rate was plus 7. During her pregnancy her diet was kept constant 
and insulin requirements stayed the same. At five months she went into diabetic 
coma; 140 units of insulin in twelve hours, plus intravenous sugar, ete., brought 
relief. Thirty-three weeks after her last menstruation she weighed 13914 pounds. 
Blood pressure 120/60. Baby was small and breech presenting. She suddenly went 
into labor and one and one-half hours after first pain, and with only twenty minutes 
in the hospital, almost precipitated a sireniform monster. This lived for one hour. 
Immediately after labor her blood sugar was 142 mg., urine negative. She had 
a very uneventful puerperium; stayed on same diet and used same amount of in- 
sulin, which she is still doing. 

I would also like to report a case of pseudodiabetes which cleared up immediately 
after insulin was stopped. Mrs. C., aged twenty-nine years, para i, gr. 0, menstruated 
last Nov. 20, 1933. She first consulted me on June 18, 1934, with a history of hav- 
ing sugar in her urine for the past three months. For some reason a blood sugar 
was not taken, but she was given gradually increasing doses of insulin until she 
was taking 30 units per day and was on a restricted carbohydrate diet. She showed 
3-plus sugar in her urine. She had lost ten pounds during the last two weeks, was 
quite drowsy and reacted poorly to mental stimuli. She was immediately referred 
for a diabetic check-up; showed a blood sugar of 83 mg. After a few days of 
heavy carbohydrate diet her blood sugar was 85 mg., after, of course, stopping her 
insulin, There was some glucose, but mainly lactose in her urine. Later, sugar 
practically disappeared from her urine and she went to term, delivering uneventfully. 
Postpartum she showed no sugar in her urine and had a normal blood sugar on a 
regular diet. According to Bowcock and Greene, glycosuria does not carry with it a 
potential diabetic tendency. This case seems to illustrate this because on repeated 
urinary examinations, since her delivery, she has shown no sugar. 


SUMMARY 


1. ‘'wo severe cases of diabetes were carried through pregnancy and delivered 
gh preg 


normally. 
2. Diabetes, like so many other medical complications in obstetrics, must be care- 
fully treated and the pregnancy will take care of itself. 
These two cases show that hypoglycemia is more to be feared than coma. 
4. A severe case of renal glycosuria, unfortunately treated with insulin, is also 


reported. 


ANEW AND EFFICIENT METHOD OF INFANT CIRCUMCISION 
D. A. Troy, N. Y. 


CaLHOoUN, M.D., 


PINIONS vary as to the advisability of doing a circumcision on newborn babies. 

The operation is not indicated if the foreskin can be easily and thoroughly 
retracted, but subsequent operation is very often necessary because the retraction and 
cleansing is neglected by the mother after the infant goes home. It is, therefore, 
sate to say that under the prevailing conditions circumcision should be done before 
the baby leaves the hospital; subsequent attention is then unnecessary. 

The ideal circumcision is one that can be done in the shortest time, with a mini- 
mum of trauma and pain; without sutures, and an absolute hemostasis. These quali- 
fications together with a good end-result constitute an ideal surgical procedure. 

Let me present the technic for such an operation which can be done any day 
before the infant goes home, one which not only fulfills all the above requirements, 
but can also be completed in about four minutes. 

Preceded by proper personal surgical cleanliness, the penis is thoroughly cleansed 
with green soap and water. The tip of the foreskin is grasped laterally by small 


PENIS 


GLANS 
F ORESKIN 


CUTTING 
ANY FORCEP 


AX xy 


PREPUCE 
RUBBER DAM 


mosquito foreeps and enough traction is made to allow a thorough breaking up of the 
adhesions under the prepuce with any blunt instrument. Care that the adhesions are 
thoroughly broken up is essential, and adds to the success of the operation. Hold- 
ing the two forceps in the left hand and exerting traction on the foreskin, a strip 
of rubber dam is inserted underneath and carried to the corona of the glans and 
left in situ. The rubber is three-fourths of an inch wide and two inches long. The 
thumb and forefinger can then easily force back the glans and identify the location 
of its tip. The bone forceps with its V-shaped surface toward the baby is applied 
just distal to the glans and closed tightly for three minutes. There is a momentary 
pain experienced by the baby at this point, but it lasts only a few seconds. After 
three minutes the superfluous tissue is severed with a sharp scalpel just distal to the 
instrument. After the forceps is removed the cut edge end of the rubber dam is 
seen to have separated the compressed tissues and the glans is exposed to view. With- 
drawal of the remaining rubber causes the foreskin to retract upward and over the 
glans with its mucous membrane and skin edges sealed together throughout its cir- 
cumference. No hemorrhage is present. 

The after-care consists of a sterile dry dressing, and the parts should be kept as 
dry as possible until healing is complete. This usually requires only a few days. 
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DECIDUA POLYPOSA WITH ABNORMAL ADHESIONS* 


JuLius Lesovirz, M.D., Woopsipr, N. Y. 


HE decidual mucous membrane of the pregnant uterus may be the seat of many 

of the diseases that attack the endometrium of the nonpregnant uterus, with the 
exception that in the pregnant uterus the lesions and the histologic changes are modi- 
fied incident to pregnancy. They often manifest themselves, however, in an 
exaggerated form due to the enormous hyperplasia of the dec‘dual endometrium, 
which is an exaggeration of hyperplasia which occurs normally in the early months 
of pregnancy, in which the decidua instead of becoming thinner, as is normally the 
case, increases to considerable proportions, Another form of endometrial decidua 
change is the polypoid hyperplasia of the decidua. The decidua may show polyplike 
excrescences or projections of the entire hyperplastic endometrium or of limited 
areas. 

Virchow was first to describe this condition in 1861, which he called decidua 
tuberosa and he considered it syphilitic in origin. In other cases, however, no cause 
whatsoever could be discovered, but probably there is a preexisting chronic endome- 
trial affection that would account for it. 

Schroeder also described this condition and observed that it usually ended in a 
miscarriage at the second or fourth month. Occasionally the pregnancy may be 
carried to term. Sometimes in abortion or labor the thickened decidua may cause 
abnormalities in the separation of the placenta and, incidentally, profuse hemorrhages. 

Nyulasy compiled about 100 cases. He believed that syphilis is an etiologic factor 
and also noticed disturbances in the separation of the placenta. Bulius holds, how- 
ever, that it occurs very rarely, and Williams stated that he has never seen such a 
case in his practice. 

To illustrate the abnormalities in the separation of the placenta and the result 
of the profuse bleeding, I desire to present this case. 

-atient, aged thirty-five years, family history negative. She had had the usual 
childhood diseases. Moderate habits. She started to menstruate when twelve years 
old, and after menstruation was established, it recurred at twenty-eight-day intervals 
lasting from three to five days. No history of any disturbance at any time. She has 
one child seven years old which was delivered instrumentally after a rather difficult 
labor. The postpartum convalescence was prolonged. She stayed in the hospital 
eighteen days after delivery. No conception for seven years. She was seen about the 
middle of February. The last menstruation was on Noy. 16, 1933. Upon bimanual 
examination, about a three months’ pregnancy was found. On the twentieth of 
March, the patient gave a history of intermittent bleeding for the last five days, 
during which time she passed clots. On bimanual examination I found that the 
cervix was 21% fingers open, and the uterus was about the size of a four months’ preg- 
nancy. Temperature 98.6°, pulse 84, no abdominal tenderness, moderate bleeding 
from the cervix. Patient was removed to the Midtown Hospital, where a curettage 
was performed under N,O + O, anesthesia. The removed placenta was beet colored. 
The vagina was packed with iodoform gauze. The patient stayed in the hospital 


*Read before the Section on Obstetrics and Gynecology of the Medical Society of 
the County of Queens, April 19, 1935. 
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about four days; she had no temperature and made an uneventful recovery. She 
was discharged on the twenty-fourth of March. There was slight oozing for the first 
two days, after which it stopped. The pathologie report of the specimen is as fol- 
lows: 

Microscopic section showed among the clots, bits of decidual cell as well as 
numerous chorionic villi. 

Patient was well after this. About two months later her menstruation returned. 
The menstruation was very profuse and lasted about ten days. The next menstrua- 
tion began about three weeks later and lasted about sixteen days. On bimanual 
examination the uterus was found in anteflexion, and was of normal size somewhat 
hardened. I advised a diagnostic curettage which the patient declined. The follow- 
ing menstruation became more prolonged lasting from sixteen to twenty days, with 
short intermenstrual intervals, and there were just a few days when patient was free 
from any bleeding. Finally patient consented to a diagnostic curettage, and on the 
eighteenth of August, 19534, she was again admitted to the Midtown Hospital. On 
curetting, in the right corner of the uterus I found a somewhat hardened mass about 
the size of a hazelnut; it was intimately adherent to the uterine wall, which upon 
curetting bled profusely. The vagina was packed with iodoform gauze. The path- 
ologie report of the curetting was as follows: 

Tissue consisted largely of placental tissue which underwent necrosis, and there 
were a few portions of endometrium with normal cells and rich stroma which were 
infiltrated by lymphoid cells. There was no evidence of malignant change of endo- 
metrium or placenta. 

After curetting, the patient stopped bleeding for the next four days. On the 
twenty-fourth of August the patient started to hemorrhage. This raised the ques- 
tion of the diagnosis. My impression was that in spite of the negative pathologie re- 
port of this curetting, there was still the possibility of the existence of a chorion- 
epithelioma or an intramural fibroid on top of which a partial adherent placenta 
could be present. In view of the excessive hemorrhage I decided upon hysterectomy. 
By this time the patient’s hemoglobin was down to 45 per cent and the red blood 
cells down to two million. 

On August 24, I gave the patient a transfusion of 800 ¢.c. of blood. The next 
morning I performed a supravaginal hysterectomy, under spinal anesthesia. Upon 
opening the abdomen I found the uterus in normal position somewhat enlarged and 
hardened; other pelvic organs were negative. When I opened the specimen I found 
a polypoid cystic mass in the right corner of the uterus about the size of a hazelnut 
firmly attached to the uterine wall. The pathologie report about this specimen was 
as follows: 

Gross.—Uterus measured 6 by 5 by 5 em. In the right coruum was a polypoid 
mass measuring 1 by 5.1 em. attached to the mucosa and sharply delimited. It did 
not appear to invade the wall, although in one portion there was a fibrous core ex- 
tending upward into the mass. On section, cut surface showed numerous large 
hemorrhagic cysts. 

Microscopic.—The polypoid mass consisted of organizing chorionic villi firmly 
attached to the uterine walls, but not filtrated. The blood spaces were tremendously 
dilated and contained early clots. This region was sharply delimited from the 
adjacent endometrium. At the edge the endometrium had very markedly dilated 
glands, but this changed very rapidly to the normal endometrium found over the 
remainder of the uterine cavity. The uterine wall had a moderately diffuse fibrosis. 
The serosal surface was normal. There was no evidence of malignancy either in the 


placental remains or in the endometrium, 
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Patient made an uneventful recovery and stayed in the hospital about ten days 
and is at present feeling well. : 

This case is interesting from the point of view that all possible abnormalities that 
a decidua polyposa could present were present in this case, such as interruption of 
pregnancy, abnormal adherency of the placenta, and profuse hemorrhages. 
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MYXOFIBROSARCOMA OF THE OVARY* 
C. H. Hixson, M.D., WasHiIneTon, D. C. 


HE patient (Columbia Hospital, Case 70629) was a white female, aged twenty- 

nine years, had been married but now separated. She came into the hospital com- 
plaining of enlargement of the abdomen and gave the following history. On April 
26, 1954, she noticed a hard, tender lump in her abdomen. A short time later, 
she began to have pains in her back. Her abdomen continued to enlarge and the 
mass had reached the umbilicus when she entered the hospital on Aug. 7, 1934. She 
did not have any symptoms of pregnancy except an amenorrhea. Her last menstrual 
period was about April 7 and the period previous was about a year ago. Her men- 
struation began when she was ten years old, with an interval of from twenty-one to 
twenty-eight days, and a duration of seven days. Until about a year ago her periods 
were regular. She had one pregnancy seven years ago, which was normal. There 
has been frequency of urination for the past two years. There was no history of 
previous operations or serious illnesses, 

Physical examination revealed a fairly well-nourished female with a normal 
temperature, pulse, and respiration. General physical examination was essentially 
negative. The abdomen contained a large, firm, tender and slightly movable mass ex- 
tending to the umbilicus which, on vaginal examination was found nearly filling the 
pelvis. It was diagnosed as a leiomyoma of the uterus. She was operated upon on 
the ninth of August and found to have a large tumor of the right ovary, adherent to 
the uterus, which was pushed backward and to the left. The adhesions were 
separated easily, and the tumor was dissected from its peritoneal covering and 
removed together with the tube. 

The pathologie report was: 

Gross Examination.—The specimen was a large, relatively soft ovarian tumor, 
measuring 17 by 16 by 10 em. in its greatest dimensions. The sectioned surfaces were 
very moist, glistening, and soft with multiple cystic cavities filled with clear fluid. 

Microscopic Examination.—The tumor was composed of very small spindle- and 
stellate-shaped cells with small, dense, irregularly shaped nuclei and fairly evenly 
distributed nuclear chromatin. The eytoplasmie boundaries were indistinct, and 
there was a considerable amount of loose fibrillar intercellular stroma. In some areas 
the myxomatous appearance was more prominent than in others. Mitoses were 
relatively infrequent. 

Diagnosis.—Myxofibrosarcoma. 

Although the histologic appearance of this tumor was that of a fibrosarcoma with 
myxomatous degeneration, the clinical course should be favorable unless adhesions 
were present. If the tumor was adherent to the surrounding structures local recur- 
rence may be expected. 
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The postoperative course was febrile, the temperature reaching 104° about two 
weeks after operation. She was very weak and a blood transfusion was given. The 
febrile curve gradually receded and her strength gradually increased. She was dis- 
charged on Sept. 5, 1934, and referred to Garfield Hospital for x-ray treatment. 
She received treatments from Sept. 22 to Oct. 11, 1934, over anterior and posterior 
portals of pelvis, duration eleven minutes, 200 roentgen units, 200 kilovolts at 50 em. 


distance. She received twenty of these treatments over an area of 20 cm. square, to 
the blistering stage. At the beginning of the treatment, an Aschheim-Zondek test 
was positive. . 

On the twelfth of July, 1935, she returned to the hospital x-ray department and 
was feeling perfectly well. Her weight was 109 pounds, a gain of eleven pounds. 
Vaginal examination at this time revealed a movable, cervix, soft, broad ligament 
remnants clear, no induration in either side. There were no palpable masses, and 
no palpable enlargement of inguinal or other lymph nodes, 


Fig. 2. 


ABDOMINAL ANEURYSM* 
FREDERICK H. Fauus, M.D., Cuicaao, 


ahem report deals with a colored female, twenty-seven years of age, who came 

into the Cook County Hospital on the twentieth of November, saying she had 
been sick for two months, and complaining of pain on both sides of the lower 
abdomen shooting into the groins. The examining room diagnosis was pelvic abscess, 
The temperature was 100° when she entered the ward. It then went up to 102° 
and 103°, and she appeared toxic. On abdominal examination there was a tumor 
mass on the left side, and on pelvic examination the lower pole of this mass could 
be felt in the pelvis on the left side. The mass was expansile and pulsating. The 
diagnosis made was abdominal aneurysm. She was transferred to the medical ward 
with that diagnosis, and there an x-ray plate was made which confirmed the diag- 
nosis. The aneurysm broke and the patient died seventeen days after entering the 
hospital. Before she died there was a progressive paresthesia and anesthesia of 
the lower limbs, and pain had been felt in the lower left limb. Blood count showed 
2,400,000 red cells, 55 per cent hemoglobin, and 22,000 white cells, which gave rise 
to, and supported, the diagnosis of pelvic abscess. The differential count showed 
86 per cent pdlymorphonuclears, 10 per cent lymphocytes, and 4 per cent monocytes. 

Autopsy.—The abdominal cavity contained about 600 ¢.c. of partially coagulated 
blood. Distal to the descending colon and sigmoid, and extending to the midline, 
there was a large mass which was covered by peritoneum. It extended into the 
pelvis, displacing the lowermost portion of the sigmoid and colon to the right. 
The lower one-third of the abdominal aorta contained up to 50 c.c. of clotted blood. 
In the left lateral wall there was a defect 13 by 8 mm. The walls formed a huge 
sac measuring 32 em. in length, 13 em. in breadth, and 11 em. anteroposteriorly. 
The posterior wall of the sac was formed by the psoas muscle which was infiltrated 
by dark brown blood clots. 

Aneurysms of the abdominal aorta are relatively rare. At Cook County Hos- 
pital there have been 16 aneurysms of the abdominal aorta, occurring in both men 
and women in the last nine years. The total number in women were four or 25 
per cent, three colored and one Mexican. In the males there were four white pa- 
tients and eight colored. Of the four cases that occurred in women, three were 
aneurysms extending into the pelvis. In one case the iliopsoas muscle formed the 
posterior aneurysmal sac. In another case the aneurysm extended into both com- 
mon iliacs, and in a third it extended into the bifureation of the aorta. 
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METASTATIC CARCINOMA TO THE OVARY FROM THE VOCAL 
CORD* 


J. D. Kirsupaum, M.S., M.D., Curicaco, IL. 
(From the Department of Surgical Pathology of the Cook County Hospital) 


N A review of the literature and the autoptie records of the Cook County Hos- 
| pital since 1929, no report was found of metastasis to the ovary from the larynx. 
This case is unique in that the patient was only twenty years of age when a ecar- 
cinoma of the right vocal cord was detected, and approximately one and a half 
years later metastasis occurred to the left ovary. 

H. L., aged twenty, an unmarried white female, first entered the Cook County 
Hospital, April 5, 1954, complaining of hoarseness for four months. She had no 
other complaints and did not appear acutely ill. 

Kxamination of the throat revealed an ulcerated, irregular, infiltrating lesion 
of the right vocal cord and ventricular band. A biopsy was taken and revealed 
a basal cell carcinoma. The remaining examination was essentially negative. The 
blood Wassermann was negative. 

Under avertin anesthesia, the right vocal cord and ventricular band were removed 
up to the vocal process and the base of the lesion was diathermized. A permanent 
tracheotomy was performed. Twelve hundred milligram hours of radium was applied 
to the outside of the neck. Eleven days later the patient was discharged from the 
hospital. She returned to the hospital Sept. 30, 1935, approximately eighteen months 
later, complaining of a mass in the abdomen. She stated that she felt well following 
her tracheotomy until four months ago when she first noticed the mass in her abdo- 
men which had been progressively growing larger. Her menstrual periods had 
become more frequent and prolonged, lasting eleven days with an interval of seven 
days between periods. The menstrual flow is blackish to brownish in color, stringy 
in character and contains blood clots. Her appetite had been poor, she felt weak 
and had lost some weight. 

Examination revealed a firm smooth tumor mass extending for four fingers above 
the umbilicus, movable, extending more to the left of the midline and not attached 
to the abdominal wall. The tumor mass felt cystic and could be moved to the left 
easily. 

Pelvic examination revealed the uterus to be of normal size and position and 
freely movable. The adnexa were difficult to palpate because of the tumor mass, 

The heart and lungs were essentially normal. 

The diagnosis was made of an ovarian cyst, but metastasis to the abdomen had 
to be considered. An x-ray picture of the chest was negative for metastasis. 

The patient refused a local anesthesia and ether had to be resorted to, since 
gas could not be given through the tracheotomy tube. 

Operation was performed by Dr. H. Jackson on the fourth of October through 
a midline incision. A few cubic centimeters of clear yellow fluid were seen in the 
abdominal cavity, and a disklike mass 12 by 8 by 6 inches was found growing from 
the left ovary. The mass was solid and felt rather soft in places. The right ovary 
appeared of normal size and unchanged. The patient made a subsequent unevent- 
ful recovery. 


*Read at a meeting of the Chicago Gynecological Society, December 20, 1935. 
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On the fifteenth of October some small cervical lymph nodes on the right side 
ot the neck were felt and she was, therefore, transferred for radium therapy. Ten 
radon seeds were inserted into the mass of the neck. On the thirtieth of October 
the patient menstruated for three days. She was seen this week and although she 
has been receiving deep x-ray therapy to the abdomen, she has developed nodules 
in the right breast, although the glands in the neck have disappeared, 


Fig, 1.—Photograph of ovary substituted by tumor tissue. 


Fig. 2.—Microphotograph showing basal cell carcinoma of the ovary. 


Pathologic Eramination.—Specimen was an ovary converted into a solid tumor 
mass 20 by 17.5 by 7.5 em., about the size of a large grapefruit. The surface 
was smooth purple gray and was encapsulated. Adherent to the surface was a 
thin-walled patent fallopian tube. In this region the mass fused with an elevated 
lobular mass, about the size of a hen’s egg and corresponded with the original site 
of the ovary. On sectioning the mass was found to be solid pale purple tan and 


appeared lobulated. In the center there was a cavity 9 by 4 em. in diameter and 


filled with recent blood. It was lined by smooth purple gray membrane, 


th. 
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Microscopic examination from various sites revealed a uniform picture. The 
tumor was composed of solid alveoli of small cells with hyperchromatie oval to 
round nuclei. The alveoli in places were centrally necrotic and were separated 
by thick bands of connective tissue. There were numerous mitotic figures noted. 

The histologic picture of the tumor of the right vocal cord showed a similar 
picture, a basal cell -arcinoma. 

Diagnosis: metastatic carcinoma of the left ovary, basal cell in type, from the 
right vocal cord. 

Patient died subsequently and at autopsy metastatic deposits were found in the 


brain but not in any other organs. 


INTERSTITIAL PREGNANCY#* 
A. E. Kanter, M.D., Cuicaco, IL, 


M*™ R. G., twenty-five years of age, was admitted on the Gynecologic Service 
at Mount Sinai Hospital on Dec. 18, 1935 with a tentative diagnosis of ectopic 


pregnancy. Her complaints were backache of two years’ duration, headaches and 
dizziness for one month, and a menstrual irregularity. 

Her last regular menstrual period was on Sept. 11, 1935. She had no period 
in October. On about November 10 the patient began to bleed from the vagina, 
fhe bleeding being profuse accompanied by the passage of clots and lower abdomi- 
nal cramps. This bleeding lasted for about two weeks. Following this the patient 
was free of signs of blood for five days after which she again bled, but only a 
very slight amount for five days. Since then there has been no bleeding but the 
patient has not felt well, having an aggravation of the backache, headaches and 
dizziness, and having noted a steady loss of weight. 

The past medical and surgical histories were of no particular significance. The 
patient had had two full-term normal pregnancies five and two years ago. Previous 
menstrual history was normal, the patient menstruating every twenty-eight days, 
the period lasting three to four days with no dysmenorrhea. She had been having 
some frequency of urination and some loose stools in recent months. 

The laboratory investigation revealed a white blood count of 6,250 with a 68 
per cent polymorphonuelear leucocytie count in the differential. Red blood count 
was 4,419,000. Hemoglobin 75 per cent. The urine had a positive albumin test. 

Bimanual palpation revealed a multiparous introitus with a moderate relaxation 
of the anterior and posterior vaginal walls. The cervix was soft and presented 
a granular erosion of both anterior and posterior lips. The corpus uteri was- in 
third degree retroversion, somewhat enlarged, and softened. In the right adnexal 
region, attached to the right uterine horn, was a mass the size of a small orange 
which was firm and not tender. The left adnexal region was negative. 

On December 20 exploratory posterior colpotomy was done. When the right 
horn of the uterus was delivered through the posterior culdesae a semicystie pur- 
plish red mass, the size of a goose egg, was found to occupy the entire cornu of 
the uterus and to be continuous with the isthmus of the right fallopian tube. This 
mass was the interstitial pregnancy on the right side. By the vaginal route the 
right horn of the uterus was resected with the cornual mass in situ. The wall of 
the uterus was closed with two layers of catgut and peritonization was accomplished 
by the use of the severed tube and its peritoneum. Curettage revealed a very small 
amount of endometrium. The posterior peritoneum and mucosa were closed by 
interrupted sutures of chromic catgut. 


*Read before the Chicago Gynecological Society, December 20, 1935. 
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Editorial Comment 


Carcinogenic and Estrogenic Substances 


Section research has been greatly extended in many directions 
since the purification and chemical identification of some of the 
carcinogenic substances. The discovery that many of the carcinogenic 
substances likewise have estrogenic properties has resulted in much 
experimental work and speculation. The possibility of a deleterious 
effect following the administration of estrogenic substances has been 
broached by the Council on Pharmacy and Chemistry.* 

As pointed out in a recent editorial in the Journal of the American 
Medical Association,t the pioneer experiments of Lathrop and Leo 
Loebt showed that removal of the ovaries reduces the incidence of 
mammary cancer, while those of other investigators showed that stimu- 
lation of the breasts by estrogenic hormone favored the growth of ex- 
perimental tumors. To draw definite or final conclusions from such 
type of experiment and to apply them to the human being appears 
entirely unwarranted, as unwarranted as to consider as cancer the 
changes noted in the repeatedly traumatized cervix of experimental 
animals stimulated with this type of hormone.§ 

Under the local stimulating effect of the sex hormones, the vascu- 
larity and lymph supply of breast and pelvic organs is greatly in- 
creased. That transplanted cancer tissue, therefore, will show an in- 
crease of takes and a more rapid growth in these sites is readily 
understandable. Yet it is a far cry from this observation to evaluate 
this as specific tumor stimulation. Transplanted breast cancer like- 
wise, as long as the cells retain any of the physiologic characters of 
mammary tissue, will also respond to any of the hormonal mammary 
stimuli irrespective of their new location. 

The observations of many clinicians, long before these experimental 
questions were broached, showed that the rapid growth of breast 


*Report; J. A. M. A. 100:1331, 1933. 

fEditorial; J. A. M. A. 106:1093, 1936. 

tLathrop, A. E. C., and Loeb, L.: J. Cancer Research 1:1, 1916. 

§Overholser, M.D., and Allen, E.: Proc. Soc. Exper. Biol. & Med. 30:1322, 1933. 
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eancer in pregnancy could be modified by termination of pregnancy 
and removal of the ovaries. The monthly stimulation of the mam- 
mary gland in the human being must to some degree account for the 
frequent oecurrence of breast carcinoma in the female, as compared 
with that of the male. The frequency of adenocarcinoma of the uterus 
might perhaps be ascribed, at least in part, to the monthly stimulation 
which the womb undergoes, and nature provides a partial safeguard 
against this danger by the cyclical desquamation of the endometrium. 
Therefore, imperfect menstruation without desquamation and the con- 
tinued chronic hyperplasia of the mucosa might favor adenocarcinoma. 
Howard Taylor, Jr., in his statistical paper,* finds some evidence 
favoring such an hypothesis. On the other hand, although the cervix 
undergoes a minimal amount of cyclical change, carcinoma of this 
subdivision of the womb is frequent. Here, however, the long-con- 
tinued irritation, due to chronic inflammations, must be considered as 
an important additional factor. 

Considerable evidence therefore obtains that on the one hand ex- 
traneous substances of the phenanthrene group and related structure 
have a distinet carcinogenic action. The evidence of estrogenic prop- 
erties shown by some of these carcinogenic substances is of extremest 
theoretical interest. More than this cannot be positively claimed at 
this time. 

If one desires to enter the realm of pure speculation, it is stimu- 
lating to realize that the nucleus of both the male and female 
sex hormones, and cholesterol are closely related. Cholesterol cireu- 
lates in the blood at all ages. It is fascinating to theorize upon the 
possibility that the liver may synthesize not only the sex hormones, 
for an estrogenic reaction may be obtained with the urine of human 
female castrates,t but also intermediate products which might prove 
to be carcinogenic. These metabolites may offer a new opening for 
the study of the ever present question of cancer genesis. In the in- 
terim, however, the conflicting findings so far accumulated should 
not be used to hamper the clinical employment of estrogenie sub- 
stances until more evidence, as to possible dangers arising from their 
use, has been accumulated. As yet no convincing contraindications 
have been discovered, unless the two mice treated by Lacassagne from 
infancy on with estrogenic and prepituitary substances which then 
developed the one thymic cancer, the other uterine malignaney (2), 
be so considered.{ 

—Robert T. Frank. 


*Taylor, H. C., Jr.: AM. J. OBST. & GYNEC. 23:309, 1932. 

7Frank, R. T., Goldberger, M. A., and Salmon, U. J.: Proc. Soc. Exper. Biol. & Med. 
33:615, 1936. 
tLacassagne, A.: Compt. rend. Soc, de biol. 121: 607, 1936. 
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INVESTIGATION AND ANALYSIS OF PUERPERAL DEATHS 
IN MEMPHIS 


JAMES R. REINBERGER, M.D., MEMPHIS, TENN. 
(From the Department of Obstetrics, the University of Tennessee) 


|" IS generally conceded by those studying maternal mortality rates that the 
negligible difference in gathering mortality figures does not account for the 
persistently high maternal mortality prevailing in the United States. This fact 
was recently substantiated in Dr. Elizabeth Tandy’s report, ‘‘Comparability of 
Maternal Mortality Rates in the United States and Certain Foreign Countries.’’ 

The burden of this sad commentary should not fall entirely upon the physician’s 
shoulders as is generally accepted. In 1928, this analysis was begun, about the 
time that Memphis was accepted into the National Birth Registration area, when 
90 per cent of the births were registered, which is the lowest prerequisite for ad- 
mission. 

Memphis has been an ideal city for study. Both our City and County Health 
Organizations have cooperated to the fullest degree; and without their aid, this 
survey could not have been made. The initial step in the survey was made to 
ascertain the true facts relative to the care of all patients. This reveals the true 
obstetric transition. 

This twelve-year study indicates that a progressive, evolutionary, obstetric process 
is well under way. There has not been a tremendous increase of births. Only 
4,217 were recorded in 1923; the intermediate peak, 5,157 for 1930; with a decided 
decline, 4,821 for 1934. This apparent early increase in births, at least for this 
section, may be largely attributed to increased birth registration. 

In viewing the tremendous increase in hospitalization of both white and colored 
patients, one can see the desire for better obstetric attention. A steady increase 
is noted even in the number of colored patients delivered by white and colored 
physicians. This is evidence of the greater desire for not only better facilities 
for delivery, but also for better professional service. The midwife has been prac- 
tically eradicated, for in 1928, 524 patients were delivered by them in contrast to 
49 in 1934. This radical change in attitude could not have been accomplished 
unless a substitute had been offered to those unable to pay for better medical at- 
tention. The solution of the problem at hand was education of the public to 
realize the necessity of good attention and to provide means of applying knowledge 
thus gained. Memphis overcame these obstacles. This was magnificently ac- 
complished through a most unique service, jointly rendered by the physicians of 
the University of Tennessee, who provided the educational program, and by the 
nurses of our local Board of Health and City Hospital, who supplied the facilities 
for both home and hospital deliveries. 


This very decided, progressive change failed to show the expected lowering in 


our maternal death rate. The mortality has varied only a fraction of 1 per cent 
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per thousand live births since this study was begun. It is obvious then that more 
information of the individual deaths is necessary before the present mortality rate 
can be accepted, 

In an attempt to clarify the reason for this consistent high mortality, all cases 
admitted to our University Clinic, with deliveries throughout the city, were com- 
pared; and a tremendous difference in their death rate was found. Our clinic 
cares for about 50 per cent of all deliveries in Memphis. 

This comparison showed the value of prenatal care, for during the past eight 
years the death rate has been from six to fifteen times greater in- patients not, 
having prenatal supervision, This has almost eliminated death from toxemia. 
Deaths from hemorrhage and dystocia were reduced. But, unfortunately and, 
particularly in the negro race, there still remain too many deaths from puerperal 
infection. It is hoped that a more intensive prenatal examination relative to distant 
foci of infection with more treatment for genital infection during pregnancy will 
reduce the incidence of puerperal infection in the future. The general acceptance 
that mortality rates are twice as great in the negro as in the white has failed to be 
a contributory factor in our mortality; because the deaths are divided into 82 for 
the whites, in contrast to 72 for the colored. The lack of prenatal supervision has, 
however, accounted for many unnecessary deaths. 

The records of all hospital deaths and all home deaths since 1925 were analyzed. 
This more detailed study was not only necessary, but was prompted by lay and 
medical articles inferring that increased hospitalization was not only contributory to, 
but was responsible for, this sustained mortality. 

The number of nonresident deaths was astonishing. 

A geographic study for nonresident deaths covered a radius of 150 miles; the 
majority were within 50 miles. This area included portions of Arkansas, Mississippi, 
It was responsible for 83 or 53.1 per cent of all deaths, which 
1932, 25 for 1933, and 32 for 1934. It is significant that 


and Tennessee. 
were divided into 27 for 
the deaths were fairly constant in number and localized in this three-year study. 
Thus far it has not been feasible to survey the local problems of all rural deaths, 
but a more detailed analysis was made in Shelby County. This county was respon- 
sible for only 2 deaths in 1932, 5 in 1955, and 7 in 1954; or, a total of 14.1 per cent 
of all rural deaths. It was again evident that the deaths were fairly well localized. 
During this three-year period of investigation, there were 2,853 births with 14 
deaths or 4.8 per cent. This is three times as great as deaths of the city. This 
survey shows that over 50 per cent of all patients are still being delivered by mid- 
wives and almost 95 per cent were negroes. It is therefore clear why the death 
rate has remained high. It must be largely for economic reasons, because over 60 
per cent of all patients delivered in 1934 were registered for some sort of prenatal 
supervision. The Shelby County Health Department recognized this unfortunate 
condition, and last year established seven prenatal centers in the offices of private 
physicians. These physicians serve without compensation even though most of these 
patients will ultimately be delivered by midwives. This is a distinet step forward. 
It is not illogical to believe that similar conditions prevail in other rural sections. 

Analysis of the cause of death was also considered as a necessary factor in the 
solution of this problem. 

Unfortunately this survey revealed nothing unusual. Sepsis and hemorrhage ac- 
counted for 36 or 23 per cent of all deaths from abortions; but sepsis accounted 
for 57 or 36 per cent of all deaths. Toxemias of pregnancy, for 42 or 26 per cent; 
hemorrhage, for 18 or 11.5 per cent; dystocia, for 15 or 9.6 per cent; medical com- 
plications, for 14 or 9 per cent; eetopic pregnancy, for 8 or 5.1 per cent; and unde- 
termined, for 2 or 1.3 per cent. As usual there have been too many deaths from 
sepsis, toxemia, and hemorrhage. Medical deaths could have been prevented by 
prenatal medical examination; dystocia resulted in too many deaths, but was 
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under the usual proportion of those dying from other preventable causes. In most 


instances the deaths from ectopic pregnancy were attributed to the patients who 
failed to consult physicians early enough, rather than the failure of diagnosis, for 
most of the patients were moribund upon admission to hospital. Of course, the 
two remaining undetermined sudden deaths could not be explained. 

During the years of 1932, 1933, and 1934, 13,688 births were recorded with 156 
deaths or 1.14 per cent. It is not only suggestive, but significant, that 71 per cent 
of all deaths occurred in charity patients with only 29 per cent attended by private 
physicians. It is also important to note that even the individual hospital having 
the smallest number of nonresident deaths has the lowest mortality. The causes 
of death as reported on the death certificate were compared with the actual de- 
scription of the cases by the physicians. Many times the records were of no value 
or so vague that conclusions had to be drawn from only brief physical findings, 
internes’ and nurses’ notes. For study the 156 deaths were divided into four 
groups: (1) Patients admitted for abortion and eetopie pregnancies, 35 or 23 
per cent; (2) patients delivered in hospitals, 84 or 54 per cent; (8) patients ad- 
mitted postpartum, 27 or 17 per cent; (4) home deliveries, 9 or 6 per cent. 

Abortion and ectopic pregnancies accounted for 36 or 25 per cent of all hospital 
deaths which were principally due to hemorrhage and sepsis. This group of cases 
comprised an almost unbelievable number, and will in the future assume a more 
alarming proportion due to the increasing incidence of criminal abortion. No one 
can estimate the exact number of criminal abortions performed in Memphis. It can- 
not be coincidental that so few resident deaths resulted, while most of the deaths 
from abortion were recorded in nonresident patients. In an effort to substantiate 
this reckoning, a survey was made of all abortions treated in the Memphis General 
Hospital for the year of 1953. From 201 patients treated, 35 per cent admitted 
criminal abortion. These cases were analyzed with reference to the type of treat- 
ment and end-results. There were only 2 deaths in this series. They died within 
twenty-four hours after admission. 

We believe that this small percentage of deaths was due to the method of treat- 
ment. All patients were treated by elevation of bed, noninterference, and uterine 
stimulants. Instrumentation was performed in only 7 per cent of all cases of which 
only 2 required dilatation and curettage for repeated hemorrhage; the remaining 
of these were treated by a simple sponge stick removal. It is only fair to conclude 
from this comparative study that the method of treatment and the circumstances 
under which this was rendered are the pertinent questions, but the failure of the 
patient to seek medical attention cannot be ignored, for many sought attention 
too late. 

Full-term deliveries accounted for 84 or 54 per cent of the total number of 
deaths in hospitals, while 9 or 6 per cent occurred in the home, which actually leaves 
111 cases of full-term hospital deaths. Twenty-seven or 17 per cent of the patients 
who died were admitted to the hospital following delivery for complications, prin- 
cipally hemorrhage and sepsis, Since these patients who died postpartum were 
not associated with hospitalization, they will be dismissed, as most were sent in 
too late for effective therapy. 

The 84 patients or 54 per cent of the 111 cases to be analyzed more closely were 
delivered in hospitals. Forty-eight or 36 per cent of the patients who died had 
received no prenatal supervision and died within the first twenty-four hours. Four- 
teen or 1.5 per cent of the patients who died delivered in hospitals were assigned 
to medical and undetermined causes. This leaves only 22 deaths or 15 per cent that 
could have been associated with improper medical attention or hospitalization. It 
is evident from the records that many of these patients who died within the first 
twenty-four hours could not have been saved. However, it is felt that, had a more 
thorough physical examination heen made or better obstetric judgment been ex- 
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ercised, some could have been saved. Too many patients were immediately operated 
upon for eclampsia, while the operation was delayed too long in others. Some 
deaths from hemorrhage and exhaustion of labor from dystocia could have been 
prevented if the usual methods of resuscitation had been applied before delivery. 

Medical attention can be held responsible only for this remaining 22 or 15 per 
cent of deaths. Education, economy and lack of cooperation of patients are re- 
sponsible for the remaining 134 or 85 per cent of all deaths. The actual corrected 
mortality for these 22 deaths in 11,688 hospital births is 0.19 per cent in contrast to 
the accepted mortality of 1.14 per cent. It should not be overlooked that 9 deaths 
occurred in 1,827 home deliveries or 0.50 per cent. This reveals one death for every 
538 hospital births in contrast to one death in every 203 home deliveries. Therefore, 
home deliveries are 2.6 times greater than hospital deliveries. This study concludes 
that increased hospitalization with all its so-called contributory factors, analgesia 
and instrumentation in perfectly supervised cases, has not helped to sustain the 
present accepted high maternal mortality. 

The following conclusions presented in this survey clarify this maternal welfare 
problem. This survey shows that: 

1. The maternal mortality rate of 1.14 per cent is too high. 

2. The present accepted mortality rate is obtained only from data on the death 
certificates and does not reveal the true status. 

3. Hospitalization has not increased, but has actually lowered, the mortality. 

4. The value of hospitalization for all acutely ill patients has been accepted 
by the Jaymen and physicians. This accounts for the large number of deaths. 

5. Increased hospitalization has served as a means of studying large groups of 
deaths whose true status could not have been otherwise determined. 

6. Abortions are responsible for 36 or 33 per cent of all hospital deaths and 
increase the statistical maternal mortality. 

7. Full-term deliveries in hospitals accounted for 34 or 54 per cent of all deaths, 
while 9 or 6 per cent occurred in the home. 

8. Twenty-seven or 17 per cent of all deaths were sent into the hospital for com- 
plications following delivery. 

9. Forty-eight or 36 per cent of all hospital deliveries had received no prenatal 
attention and died within twenty-four hours; 14 or 9.5 per cent died from medical 
or undetermined causes. 

10. Twenty-two deaths or 15 per cent should be considered as a medical cor- 
rectable factor in the sustained mortality rate. 

11. Nonresident deaths contributed 83 or 53.1 per cent of the mortality. 

12. The economic contributory factor is not coincidental, for 71 per cent of all 
deaths occurred in charity patients. 

13. Rural sections have not interested themselves sufficienty m this problem, ox 
have been unable to provide funds for correction. 

14. Edueation, economic status and lack of cooperation of patients are responsible 
for the remaining 134 or 85 per cent of all deaths. 

15. In general, physicians and State and County Medical Societies have reeog- 
nized their obligations to this problem. They are appointing maternal welfare com- 
mittees to awaken keener interest. 

16. Cooperation from federal and civie organizations will be necessary in order 
to obtain funds for the solution of this maternal welfare problem. 


1045 MapIson AVENUE 


Society ‘Transactions 


NEW YORK OBSTETRICAL SOCIETY 
Meeting of January 14, 1956 


The following papers were presented: 


Polyneuritis of Pregnancy. Dr. Arthur W. Bingham. (For original article 
see page 144.) 

Motion Picture of the Anatomy and Technic of the Parametrial Fixation 
Operation. Dr. Robert T. Frank. 

Dr. Frank stated that for a period of over twenty-five vears he had sought for a 
satisfactory operation for the cure of uterine prolapse and the one about to be 
deseribed was the best method he had found. 

‘“Some years ago I checked up on 414 patients who had been treated by the 
method which was employed at Mount Sinai for many years, namely, anterior and 
posterior colporrhaphy with ventral fixation. Dr. Max D. Mayer and Dr. Howard E. 
Lindeman studied these cases and found that only 66 per cent of the cases gave 


satisfactory results, and of the unsatisfactory ones 21 had ventral hernias. That was 


extremely discouraging, particularly as the most seriously ill patients were operated 
upon by the men on the service who had had the most experience. It appeared that 
the results varied inversely to the experience of the operator, the worse the case the 
worse the result, the more often the hernia. Then I tried vaginal hysterectomy, not 
very many eases, doing a fairly elaborate operation, such as was advocated by Dr. 
G. G. Ward, Dr. Goff, the Mayos, ete. Before I discarded the operation, except in 
cases where for some reason a prolapse was present and the uterus had to be removed 
as well, as for fundal carcinoma, I found that simple vaginal hysterectomy with 
adequate resection of the vaginal walls gave as good a result as the more elaborate 
technics. Then I thought that perhaps the operation which was so commonly used 
in England and which according to their follow-up, and T will say that their follow- 
ups were extremely lax from our point of view, very often depending on post-eard 
data, was so marvelously successful that I saw no reason why it should not be tried. 
Then T essaved to find somebody who knew the operation, but was unable to find any 
one. So T went ahead myself from the descriptions which T could find, which were 
mainly those of Fothergill and Shaw, and while IT saw much suturing I found little 
anatomy. Therefore, I had to work it out, step by step, until IT understood both 
the anatomy and the operation. 

‘*T claim no originality whatsoever. The operation was first done by Donald of 
Manchester in 1888. Fothergill and Shaw were his pupils and continued it. Donald 
was not the type of surgeon given to writing, so Fothergill and Shaw did the 
deseribing and popularizing of the operation. Therefore, if you wish to attach the 
name of any man to the operation it should be known as Donald’s or perhaps the 
Manchester operation. 

‘*Halban described the operation through one of his pupils, Meetids, in 1932, who 
called it Halban’s operation, although he had only done it from 1919 on, and T will 
add in passing that he understood the anatomy of the operation fully. 

“*Recently, Professor Tandler said to me: ‘The operation is based on entirely 


[am unwilling to concede this be 


false principles, but clinically it is successful.’ 
cause Tandler’s point of view is that the musculature of the pelvis, particularly the 


levators, is the structure which supports the uterus. IT think all who are familiar with 
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vaginal hysterectomy, Where there is no prolapse, will agree that as soon as the 


broad ligaments are cut, the uterus will descend with ease, and TI personally think 


that it is the broad ligaments—I do not mean the intraperitoneal thin portion, but 
the bases of the broad ligaments—which normally hold the uterus, the levators taking 
up the extra shocks as a shock absorber. 

‘The operation is based on the following: 

‘¢That the amputation of the cervix with exposure of the broad ligaments is fol- 
lowed by an aseptic condensation of these elastic tissues, the same type of condensa- 
tion that you find after an inflammatory process, say, a frozen pelvis: these tissues 
never returning to their previous resiliency. The operation can be used for any 
ease in which, under an anesthesia, the portio can readily be pulled down to the 
introitus. It can be used too in the most extreme cases of prolapse, and, further- 
more, it can be used in these difficult cases where a prolapse of the cervix develops 
after a supravaginal hysterectomy. ’’ 


CHICAGO GYNECOLOGICAL SOCTETY 
Meeting of December 20, 1935. 


The following paper and case reports were presented: 

A study of Three Hundred and Eight Cases of Placenta Previa. Dr. F. C. 
Irving (by invitation). (For original article see page 36.) 

Abdominal Aneurysm. Dr. F. H. Falls. (For original article see page 164.) 

Interstitial Pregnancy. Dr. A. E. Kanter. (For original article see page 167.) 

Metastatic Carcinoma to the Ovary from the Vocal Cord. Dr. J. D. Kirsh- 
baum. (For original article see page 165.) 


A Case of Carcinoma-Sarcoma of the Uterus. Dr. Carey Culbertson. 


BROOKLYN GYNECOLOGICAL SOCIETY 
Meeting of November 1, 1935 


Report of a Case of Cyclops. Dr. David Kupferstein. 


Meeting of December 6, 1935. 


The Effects of Progestin on Afterpains. Dr. Samuel Lubin and F. J. Clarke. 
(For original article see page 134.) 
Results of Treatment in Placenta Previa. Dr. Joshua Ronsheim. (For orig- ia 
inal article see page 139.) 
Total Hysterectomy by the Abdominal Versus the Vaginal Route in Benign 
Uterine Disease. Dr. E. H. Richardson, Baltimore, Md. (by invitation). (To 
be ineluded in the October issue.) 


WASHINGTON GYNECOLOGICAL SOCIETY 
Meeting of November 28, 1935 


The following papers were presented: 

Further Improvement in Pelvimetric Roentgenography. Dr. J. Bay Jacobs. 
(For original article see page 76.) 

Myxofibrosarcoma of the Ovary. Dr. Clayten H. Hixson. (For original ar- 
ticle see page 162.) 


Department of Reviews and Abstracts 


CONDUCTED BY HuGo EHRENFEST, M.D. 


Selected Abstracts 


Myoma 


Witherspoon, J. Thornwell: Possible Cause of Uterine: Fibroids, Endocrinology 
17: 703, 1933. 


That hyperplasia of the endometrium is the result of follicular hormone stimu- 
lation, unopposed by any corpus luteum influence, and with a possible anterior 
pituitary lobe association in the background has been definitely proved. Since 
the uterus as a whole is involved in the reproductive process, the action of estrin 
should not be limited solely to the endometrium; the myometrium should also be 
involved, and all the more so when the estrin stimulation is abnormal. It is this 
fact that the author wishes to present as a possible cause of uterine fibroids. 

The endometrium is in a constant state of change, and it is easy to see that any 
abnormal stimulation to the uterus should first be manifested in the endometrium. 
The growth of fibroids is not noticeably rapid, and consequently any stimulation 


to the myometrium which causes fibroids would have to persist over a rather 
lengthy period. The assumption is advanced that the unopposed action of estrin 
on the uterus results first in immediate endometrial changes, characterized by 


hyperplasia, and secondly in more latent myometrial disease in the nature of 


fibroid growths. 


Using the above hypothesis as a basis, the cases of 26 subjects of hyperplasia 
of the endometrium, operated on and diagnosed as such, and on whom a second 


cperation for multiple fibroids was performed after an approximate interval of 
four years and four months, are analyzed. In addition, 124 cases of fibromyomas 


in white women and 125 in colored women, diagnosed microscopically, are offered 
with the associated ovarian and endometrial findings, as presenting added evi- 
dence in support of a cause and effect relationship between hyperestrin stimula- 


tion, hyperplasia of the endometrium, and fibromyomatous growths of the myome- 


trium. 


J. THORNWELL WITHERSPOON. 


Clason, S.: Uterine Myomas in Young Women Under Twenty Years of Age, Acta 
obst. et gynec. Scandinav. 15: 29, 1935. 


Clason reports a case of a girl of sixteen who had a large myoma of the uterus. 
This is the youngest patient operated upon and reported in the literature. From 
a review of the literature the author comes to the conclusion that the frequency 
of myomas in women under twenty years of age is less than 1 in 1,000. He 


believes that a pyenic constitution predisposes to myomas. 


J. P. GREENHILL. 
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Randazzo, M.: Sterility and Uterine Fibroids, Monatsch. f. Geburtsh. u. Gynik. 
98: 270, 1935. 


The relationship between uterine fibroids and sterility is a double one. There 
is no doubt that uterine fibroids can cause sterility. On the other hand, there is 
no unity of opinion among gynecologists that sterility may be the cause of the 
development of myomas. We know that fibroids frequently occur in elderly, 
unmarried women and in nuns, i. e., among women whose reproductive functions 
are not exercised. The author attempts to solve the connection between sterility 
and the development of myomas. He first shows that the ovaries stimulate the 
growth of the fibroids. From a study of 358 cases of fibroids he tries to show 
that the sterility which is associated with fibroids is due only in small part to 
the presence of the myomas. He found that in 60 per cent of the cases*he in- 
terval of time which elapsed between the last pregnancy and the discovery of 
the fibroids was more than six years. He feels justified, therefore, in assuming 
that the sterility was not only the possible but the actual cause of the growth 
of the fibroids. He adds that there must be, of course, a predisposition to the 
development of the tumors. The sterile or slightly fertile woman develops a 
fibroid as if a biologic law of woman punishes her because she either wilfully or 
involuntarily does not propagate. 

J. P. GREENHILL. 


V. Jaschke, I',: Circulatory Apparatus and Myomata, Arch. f. Gynik. 155: 6, 
1933. 


In 962 patients with fibroids, 601 (62 per cent) had an absolutely normal 
circulatory apparatus. Only 77 patients (8 per cent) showed cardiac changes 
which might be related to the presence of the tumors. The remainder had 
arrhythmias, functional murmurs, valvular disease, thyroid hearts, ete. In 21 of 
the 77, the heart muscle damage could be attributed to emphysema, malnutrition, 
previous infectious diseases, ete. The remaining 56 women showed definite myo- 
carditis and the effects of prolonged secondary anemia. These cardiac changes 
must be attributed to the protracted bleeding and the severe secondary anemia 
rather than to the presence of the myomas since the same type of changes are 
found following the hemorrhages of carcinoma, metropathia hemorrhagica and in 
all other forms of severe secondary anemia. The term ‘‘myomaheart’’ is a 
misnomer. Myomas per se have no effect upon the heart or the cireulatory ap- 
paratus. 

RALPH A. REIS. 


Cotte, G., and Mathieu, J.: Some Cases of Spontaneous Phlebitis During the 
Evolution of Uterine Myomas, Gynéc. et obst. 30: 209, 1934. 


In the opinion of Cotte and Mathieu, the appearance of phlebitis during the 
evolution of a myoma should always be considered as a serious complication, 
since, in addition to accidents which may arise from the phlebitis itself, it may 
be followed by an infaret or an embolus. In cases where there are no complica- 
tions it is not necessary to interfere. However, where it is urgent to operate, 
as for example in a case of an infected myoma with gangrene, one may ligate 
the hypogastric veins before removing the tumor. This necessity is rare. After 
spontaneous cure of phlebitis it is unwise to wait for a spontaneous cure of the 
myoma. It is best to remove the tumor by myomectomy or hysterectomy. By 
these procedures not only accidents due to the myomas but also the recurrence 
of phlebitis are prevented. 

J. P. GREENHILL. 
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Ahltorp, G.: Spontaneous Rupture of the Myoma Capsule, Acta obst. et gynee, 
Scandinay. 14: 368, 1934. 


Ahltorp collected from the literature 7 cases of spontaneous rupture of the 
capsule of a myoma and adds a case of his own. An analysis of the case reports 
indicates that the following factors are probably of importance in the origin of 
this rare complication: nutritional disturbances in the myoma associated with 
rapid growth of the tumor; pressure necrosis in the capsule; reduced elasticity 


of the capsular tissue; and retained contractile power of the uterus. 


J. P. GREENHILL. 


Hardimg, Warren G., and Hankins, Franklyn D.: Rhabdomyoma of the Uterus, 
Arch. Path. 16: 480, 1933. 


A case of rhabdomyoma of the uterus is reported in a three-year-old child. 
The symptoms were foul-smelling and later bloody vaginal discharge, fever and 
anorexia. The important physical findings were: a sloughing tumor mass in the 
vagina and a secondary anemia. An exploratory laparotomy revealed an extra- 
peritoneal tumor in the anterior portion of the pelvis, the bulk lying between 
the bladder and uterus and extending into the broad ligaments. Postoperatively 
high voltage roentgen therapy was given and the immediate recovery was un- 
eventful, except for the vaginal discharge. One month after operation an anuria 
developed, the abdomen became distended and the tumor enlarged. The patient 
died suddenly with evidence of pulmonary edema. 

Postmortem Findings.—The growth rose to the level of the uterovesical fold, 
involved the trigone of the bladder and both ureters were compressed. The entire 
uterus was replaced by neoplastic tissue; no metastases were found. Microscopic- 
ally, the growth consisted of well-differentiated tissue resembling adult striated 
muscle, and another portion composed of anaplastic tissue resembling fibrosar- 
coma. The number of mitotic figures was small; the round cells of the anaplastic 


tissue appeared to be typical myoblasts; and all stages of differentiated striated 


muscle could be found. The intimate association of anaplastic tissue with striated 
muscle cells in an area where voluntary muscle is not normally found suggests 
that both tissues are related histogenetically. The embryologie character of this 
voluntary muscle tissue is further indicated by the location of the nuclei in the 
center of the cell, by the clustering of the nuclei and by the presence of abundant 
intercellular connective tissue. 

W. B. SERBIN. 


Hamant, Chalnot, and Vichard: The Treatment of Large, Infected Polyps of the 
Uterus, Bull. de la Soc. d’obst et de gynée. 23: 653, 1954. 


The authors report two cases of large infected polyps of the uterus. One 
patient died and the other recovered after treatment. These polyps, which are 
in reality submucous, pedunculated fibroids, are characterized by their tendency 
to bleed, by their frequent spontaneous delivery, and by local or general 
infection which is usually extremely serious. The patients who are not operated 
upon as a rule die slowly of septicemia. The proper kind of operation to perform 
is not easy to decide upon. The following operations may be performed: (1) 
Vaginal removal of the polyp. This is the simplest of all operations but is serious 
because it is followed by a high mortality. The most recent statistics indicate 
a death rate of 60 per cent. The fatalities are due to hemorrhage which is 
difficult to control in an already anemic patient, injury to the uterine wall, and 
severe infection. (2) Vaginal hysterectomy. Rapid removal of the uterus through 
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the vagina with a minimum of shock removes at one time a large amount of 


toxins, and it assures drainage of the pelvie canal. This operation is frequently 


followed by vesicovaginal fistulas because of the friability of the tissues in the 


Infection following these operations is also frequent. (3) Abdominal 


vagina. 
hysterectomy. This operation permits complete hemostasis, protection of the 


abdomen and maximum drainage. The authors prefer subtotal hysterectomy. 


J. P. GREENHILL. 


Hamant, A.: Why Is It Necessary to Perform Myomectomies? Bull. de la Soc. 


d’obst. et de gynéc. 7: 631, 1955. 


When, during the course of an operation, fibroids of the uterus are found, 
many surgeons perform an immediate hysterectomy. Hamant believes, however, 


vat in many of se cases, a less radies eration should be done, namely 
tha y of these cases, a | radical operation should be d amely, 


myomectomy. He has thus far performed 156 such operations and all were fol- 


lowed by success except in one patient who died of a heart complication. The 


author considers myomectomy to be a simple, easy operation, not sxccompanied 


by any morbidity or particular mortality. This statement holds true not only 


for the simple cases but also for the complicated ones. In twenty of Hamant’s 


cases, pregnancy followed the myomectomies. Some women had two, three, and 


even four pregnancies following the operation. Hence myomectomy is truly a 


conservative operation after which the obstetric history is entirely satisfactory. 


J. P. GREENHILL. 


Hysterectomy—Subtotal and Total, J. Obst. 


Read, Charles D., and Bell, Arthur C.: 
& Gynee. Brit. Emp. 40: 749, 1933. 


The morbidity of 1,789 cases of subtotal hysterectomy was 20.6 per cent, and 


of 605 cases of total hysterectomy 27.1 per cent. The mortality of the subtotal 


operation was 2.1 per cent as compared with a mortality of 3.1 per cent for the 


total. The authors conclude: Each of the two operations considered has a definite 


place in gynecologic surgery. The sequelae following the subtotal operation are 


more numerous, and of more serious consequences than those following the total 


operation. Taking into consideration the remote deaths due to these sequelae, the 


remote mortality rate of the subtotal operation is considerably raised. The 


routine employment of total hysterectomy is not advocated, but the scope of the 
subtotal operation is distinctly limited. The fact that few women who have 


borne children have completely healthy cervices should lead to the more general 
employment of the total operation. The subtotal operation still has a place: (a) 


In nulliparous women with healthy cervices when hysterectomy is required for al 


a benign condition; (b) in a few benign cases when the poor general condition 


of the patient contraindicates the more severe and prolonged operation; (¢) in 


henign cases which fall into the hands of those who are inexperienced in gyne- 


cologic surgery. The total operation, for benign conditions, is indicated in all 


cases demanding hysterectomy in which the cervix is unhealthy and the condition i 


of the patient does not contraindicate the operation. 


WILLIAM F. MENGERT. 


Guthmann, H., and Atzert, W.: Operation or Radiation Treatment of Myomas, 
Monatsch. f. Geburtsh. u. Gyniik. 98: 321, 1935. 


A series of 501 cases of myoma was analyzed by the authors. In this group 
245 were radiated, 185 were operated and 71 were not treated. The results of 


In the group of cases treated with 


radiation and operation were almost identical. 


; 
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complete x-ray doses there was clinical healing in 93.6 per cent, and in the group 
which received a smaller amount of x-ray treatment a cure was accomplished in 
85.9 per cent. For the patients who had a total extirpation of the uterus, com- 
plete recovery occurred in 93 per cent and for those who had enucleation of the 
fibroids, 82.4 per cent were cured. Among the operative cases there was a primary 
mortality of 4.8 per cent. , 

The complications subsequent to either treatment are: menopausal symptoms, 
increase in weight and difficulty during coitus. 

The menopausal symptoms occur with equal frequency in the rayed and oper- 
ated patients, namely, in 87 per cent. With one ovary preserved menopausal dis- 
turbances appeared in only 63 per cent of the cases. Even after enucleation 
alone, symptoms of the menopause appeared in 23.5 per cent. Hence, the psyche 
plays a very important rdle in menopausal symptoms. 

Increase in weight appeared to be the same for both groups of cases. Abnormal 
increases in weight occurred in about 5 per cent of both series. 

Difficulty during coitus as the result of involution of the vagina, occurred with 
the same frequency in the operative and radiated groups (13 to 14 per cent). 

The author concludes that both radiation therapy and operation are useful in 
the treatment of myoma. The choice of therapy will depend upon the type of 
myoma, the complications, the age of the patient, the desire to retain menstrua- 


tion and prevent nervous disturbances. 
J. P. GREENHILL. 


Goldenberg-Bayler, S.: The State of Uterine Fibromas After the Menopause, 
Gynécologie 34: 39, 1935. 


After the menopause uterine fibroids may manifest themselves clinically even 
though they have remained quiescent for many years. In the majority of cases 
the reawakening of symptoms is due to degeneration of the fibroid or to associated 
uterine or adnexal lesions. When hemorrhage occurs in a ease of uterine fibroids 
after the menopause, it is not necessarily a sign of malignancy. Likewise the 
absence of bleeding does not rule out a malignant growth. The other symptoms 
which are associated with fibroids after the menopause, namely, pain, leucorrhea, 
and bladder symptoms, do not necessarily point to cancer. Among 322 fibroid 
patients treated in the author’s clinic, 284 were found before the menopause, 25 
during the change of life, and 11 after the menopause. The only efficient treat- 
ment for fibroids after the menopause consists of abdominal or vaginal hysterec- 
tomy because it permits radical extirpation of the fibroids and the associated 


lesions. 
J. P. GREENHILL. 


Pastiels: A Case of Fibromyxoma of the Ovary, Bruxelles-méd. 14: 1302, 1934. 


The fibromas of the ovary, and above all the fibromyxomas, are rare tumors 
which clinically are only exceptionally diagnosed. They are usually taken for 
pedunculated uterine fibroids, or dermoid cysts of the ovary. A case of fibro- 
myxoma of the ovary is reported in a woman twenty-nine years old. The men- 
strual periods began at fifteen years, and have been regular ever since. There 
is one child three years old. At operation a small amount of clear ascitic fluid 
was found. The right adnexa were easily accessible, but the ovary was totally 
transformed into a tumor mass of regular contour, but very hard. On section 
the tumor was resistant to the knife; it presented no cavities, and was finally 
diagnosed as fibromyxoma. 

J. THORNWELL WITHERSPOON. 


H 


Items 


American Board of Obstetrics and Gynecology 


The following were certified at this Board’s Annual Meeting of 


May 11 and 12, 19386: 


LIONEL Braun, Detroit, Mich. 
PRESTON T. Brown, Phoenix, Ariz. 
THoMAS K. Brown, St. Louis, Mo. 
J. Buu, Montclair, N. J. 
Louis A. BunIM, Brooklyn, N. Y. 
ArTHUR 8S, CALMAN, New York, N. Y. 
F. Bayarp CarTER, Durham, N. 
Lewis E. DANIELS, Detroit, Mich. 
Haroutp B. Davipson, New York, N. Y. 
Josuua W. Davies, New York, N. Y. 
NICHOLSON J. EASTMAN, Baltimore, Md. 
Joun Norton Ewer, Oakland, Calif. 
MarsHaL Fieip, Chicago, Il. 
GLEN K. Cleveland, Ohio 
GroRGE H. GARDNER, Chicago, Il. 
Henry J. GOUBEAUD, JR., Brooklyn, 

Mavrice E. Grier, Omaha, Neb. 
FRANKLIN E. Chicago, Il. 
Harry E. Harvey, Lincoln, Neb. 
F, L. HEINEMEYER, Rockford, Tl. 
GREY JONES, St. Louis, Mo. 
F, A. 8. Kaurz, Cincinnati, Ohio 
T. KENNEDY, New York, N. Y. 
RAYMOND C. Kine, Toledo, Ohio 
ArTHUR K. Korr, Chicago, Il. 
FrED B. KyGrr, Kansas City, Mo. 
HERMAN H. Larparo, New York, N. Y. 
LevINE, Brooklyn, N. Y. 
CiirroRD B, Philadelphia, Pa. 


Of 91 applications for certification, during the year 1935 and 1936, 


RAYMOND D. McBurney, Los Angeles, 
Calif. 
WILLIAM B. McGEE, San Diego, Calif. 
HAROLD K. MARSHALL, Glendale, Calif. 
WILLIAM A, MICHAEL, Peoria, Il. 
GILBERT MoMBACH, Cincinnati, Ohio 
HAROLD S. MorGan, Lincoln, Neb. 
FRANK P. MurpHy, Omaha, Neb. 
WAVERLY R. PayNnr, Newport News, Va. 
GEORGE F. PENDLETON, Kansas City, Mo. 
JEAN Pau Pratt, Detroit, Mich. 
NATHAN REIBSTEIN, Brooklyn, N. Y. 
ARTHUR M. Retcu, New York, N. Y. 
DoNALD C. RicHArDs, Easton, Pa. 
WILLIAM GERALD RoGers, Oklahoma City, 
Okla. 
SAMUEL A. RUBEN, Washington, Pa. 
RICHARD B. ScHutz, Kansas City, Mo. 
JALMAR H. Simons, Minneapolis, Minn. 
THOMAS J. SIMs, JR., Kansas City, Kan. 
FRANKLIN D. Sincuair, Tulsa, Okla. 
DupDLEY R. SMITH, St. Louis, Mo. 
SAMUEL B. SOLHAUG, Minneapolis, Minn. 
SIDNEY J. STONE, Cleveland, Ohio 
JuLius H. Sure, Milwaukee, Wis. 
Howarp P. Taytor, Cleveland, Ohio 
MADELINE J. THORNTON, Madison, Wis. 
BENJAMIN E. URDAN, Milwaukee, Wis. 
JOHN A. URNER, Minneapolis, Minn. 
ALBERT T. WALKER, Portsmouth, Va. 
JOSEPH B. WEISS, New York, N. Y. 
ANTHONY WOLLNER, New York, N. Y. 


10 were either rejected or voluntarily withdrawn prior to examina- 
tion; and of the 81 candidates examined, a total of 22 were failed or 


conditioned, and 59 were certified by the Board. 


The next written examination and review of case histories of Group 
B applicants by the American Board of Obstetrics and Gynecology 


will be held in various cities in the United States and Canada on 


Saturday, November 7, 1936. 
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Application blanks and booklets of information may be obtained 


from Dr. Paul Titus, Secretary, 1015 Highland Bldg., Pittsburgh (6), 
Pennsylvania. Applications for this examination should be filed in 
the Seeretary’s Office sixty days prior to the scheduled date of ex. 


amination. 


American Gynecological Society 


At the annual meeting of the American Gynecological Society, held 
at Absecon, N. J., May 25 to 27, the following officers were elected: 

Dr. Fred J. Taussia, President 

Dr. Greorce W. Kosmaxk, First Vice President 

Dr. Stipney A. CHALFANT, Second Vice President 

Dr. Ricnard W. TELINDE, Secretary 

Dr. C. DANnrortu, Treasurer 

Dr. B. P. Warsox, Dr. FE. Minter Dr. Norman F, 


Miner, members of Council. 


Errata 


In the article by Erwin von Graff, published in the May issue of the JOURNAL, 
page 758, Table I, Dr. D. A. Horner of Chicago is quoted as having published four 
cases With one recovery and three deaths. This is incorrect. There were only three 


cases and all recovered. 


In the May, 1956, issue, page 796, there appears my discussion of a paper by 
Kugene Auer on ‘‘The Effects of Radiation on Cancer of the Cervix.’’ 

When my attention was called to it, I was chagrined to realize my carelessness 
in having approved for publication, this combination of inaccuracy and_ poor 
taste. The technic of radium therapy used by Max Cutler, Chief of the Tumor 
Clinic of the Michael Reese Hospital, is precisely the same as that used in the Curie 
Institute of Paris. This method has been used for many years and the end-results 
are well known and have been recorded in the literature on numerous occasions. 

The average dose of radium applied in the vagina and cervical canal for the 
treatment of carcinoma of the cervix in the Tumor Clinic of the Michael Reese 
Hospital is 7,500 mg. hours and the maximum total dose is 8,000 mg. hours. The 
vaginal radiation is given over a period of 116 hours and the cervical radiation 
over a period of 70 hours. This is followed by external radiation either with the 
+ gm. radium pack or with high voltage x-rays. 

Concerning the end-results, Dr. Cutler, whose experience in the treatment of ecar- 
cinoma is vastly greater than mine, is convinced that for carcinoma of the cervix, 
heavier doses spread over longer intervals and combined as above are the best avail- 
able treatment. 

I regret exceedingly both the technical errors and the unintentional unfavorable 
criticism in the published discussion. 

RALPH A. Rets, M.D. 

104 South Michigan Avenue 


Chicago, Hl. 
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